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ABSTRACT
Louisiana public school biology teachers were surveyed to investigate their
attitudes toward biological evolution. A mixed method investigation was employed
using a questionnaire and open-ended interviews. Results obtained from 64 percent of
the sample receiving the questionnaire indicate that although teachers endorse the study
of evolution as important, instructional time allocated to evolution is disproportionate
with its status as a unifying concept of science. Two variables, number of college
courses specifically devoted to evolution and number of semester credit hours in
biology, produced a significant correlation with emphasis placed on evolution. The data
suggest that teachers' knowledge base emerged as the most significant factor in
determining degree of classroom emphasis on evolution.
The data suggest a need for substantive changes in the training of biology
teachers. Thirty-five percent of teachers reported pursuing fewer than 20 semester
credit hours in biology and 68 percent reported fewer than three college courses in
which evolution was specifically discussed. Fifty percent reported a willingness to
undergo additional training about evolution.
In spite of the fact that evolution has been identified as a major conceptual
theme across all of the sciences, there is strong evidence that Louisiana biology teachers
de-emphasize evolutionary theory. Even when biology teachers allocate instructional
time to evolutionary theory, many avoid discussion of human evolution. The research
data show that only ten percent of teachers reported allocating more than sixty minutes
of instructional time to human evolution.
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Louisiana biology teachers were found to hold extreme views on the subject of
creationism as a component of the biology curriculunL Twenty-nine percent indicated
that creationism should be taught in high school biology and 25-35 percent allocated
instructional time to discussions o f creationism.
Contributing to the de-emphasis of evolutionary theory, as a unifying theme of
biology, is the courtesy extended to classroom teachers to determine what topics are
emphasized. The inclusion o f evolution in curriculum documents is not sufBcient to
ensure that evolutionary theory is r%arded as a unifying theme of biology. School
administrators, science supervisors, and local school boards have a clear responsibility
to articulate strong support for requiring classroom discussions of evolutionary theory.

XXI

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

CHAPTERl

INTRODUCTION
In 1996 the National Research Council, whose members are drawn from the
councils of the National Academy o f Science, the National Academy of Engineering,
and the Institute of Medicine, established as a goal that all students should achieve
scientific literacy. The call for national science standards in K-12 science education is a
direct result of the general failure o f science education to engage students or promote
knowledge and appreciation of science. The 1983 publication o f A Nation at Risk
concluded that there was a "rising tide of mediocrity" that threatens this nation.
Evidence from the National Assessment of Educational Progress (NAEP) published in
Jhe Science Report Card: Elements o f Risk and Recovery (Mullis & Jenkins, 1988)
indicated that both the content and structure of our school science curricula were
incongruent with the ideals of the scientific enterprise. Mullis & Jenkins stress that by
neglecting the kinds of instructional practices that make purposeful connections
between the study and practice o f science we fail to help students understand the true
spirit of science. The National Science Education Standards (1996) set forth a vision of
science education that will make scientific literacy for all a reality in the 21 st century.
An adequate conception of the nature of scientific knowledge is now recognized
as an essential attribute of the scientifically literate individual (Lederman & Zeidler,
1987; Meichtry, 1992; Rutherford & Ahlgren, 1990). The consequences for students
who do not fully understand the nature of science are the lack of knowledge, skills, and
attitudes necessary to make individual decisions or contribute to social decisions about
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the issues that affect their lives in an increasingly scientific and technological world
(Lederman & Zeidler, 1987; Meichtry, 1992).
In 1985, the American Association for the Advancement o f Science (AAAS)
initiated Project 2061, a long range multi-phase effort designed to help the nation
achieve scientific literacy. Project 2061 was based on the following convictions;
1.
2.
3.
4.

All children need and deserve a basic education in science.
World norms for what constitutes a basic education have changed
radically in response to the rapid growth of scientific knowledge.
Sweeping changes in the entire educational system will have to be made
if the U.S. is to become a nation of scientifically literate citizens.
A necessary first step in achieving systematic reform in science
education is reaching a clear understanding of what constitutes scientific
literacy (Sciencefo r A ll Americans, 1990).

Project 2061 recommended that science subject matter should be based on broad themes
in science and students should possess a deeper understanding of a few key science
concepts.
Science fo r A ll Americans (1990) identified the modem concept of evolution as
a unifying principle for understanding the history of life on earth, relationships among
all living things, and the dependence of life on the physical environment. In 1993,
AAAS introduced Benchmarksfo r Science Literacy, a companion report to Sciencefor
All Americans (1990). Benchmarks concentrates on the common core of learning that
all students should know and be able to do in science, mathematics, and technology by
the end of grades 2, 5, 8, and 12. Regarding evolution, by the end of the twelfth grade,
students should know that:
1.
2.

The basic idea o f biological evolution is that the earth’s present-day
species developed fi’om earlier distinctly different species.
Life on earth is thought to have begun as simple, one-celled organisms
about 4 billion years ago.
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3.
4.
5.

Natural selection leads to organisms that are wdl suited for survival in
particular environments.
The theory of natural selection provides a scientific e>q)lanation for the
history o f life on earth.
Evolution builds on vdiat already exists, so that the more variety there is,
the more there can be in the fixture, (p. 125).

The 1993 Biological Science Curriculum Study (BSCS) publication of
Developing Biological Literacy identified evolution as the major conceptual scheme of
biology because it helps us understand relationships between organisms, past and
present, and the many ways organisms have succeeded in different habitats. BSCS
called for increasing concentration on major unüÿing principles of biology, such as
evolution.
Dobzhansky (1973) portrayed the centrality of evolution to an understanding of
biology in the often-quoted statement; "Toothing in biology makes sense except in the
light of evolution." Accordingly, the National Association of Biology Teachers (1995),
an organization of science teachers, in a position statement on teaching evolution stated
that "Teaching biology in an effective and scientifically honest maimer requires
classroom discussions and laboratory experiences on evolution" (Alters et al., 1995, p.
4). For the science o f biology, the theory of evolution provides a unifying fi-amework
within which many diverse &cts are integrated and explained. The National Science
Education Standards (1996) call for all students in grades 9-12 to develop an
understanding of evolution. Specific Standards include:
1.
2.
3.
4.

Species evolve over time.
The diversity of organisms is the result of more than 3.5 billion years of
evolution.
Natural selection and its evolutionary consequences provide scientific
explanation for the fossil record of ancient life forms.
The different species of organisms that live on earth today are related by
descent fi'om common ancestors, (p. 185)
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For this reason, an understanding of modem biology is incomplete without an
understanding of evolution. Biologists believe that an understanding of evolution is
crucial for a student to synthesize and integrate biological concepts. A failure to
comprehend evolution and apply biological concepts assures that scientific literacy
cannot be achieved.
Studies show that approximately one-half of America's public school students
miss studying evolution as a biological principle because the schools do not present it to
them (Eglin, 1983; Johnson, 1985; McCormack, 1982). Survey results r^arding
measurements of scientific literacy are likewise discouraging. A survey conducted by
the National Science Foundation (as cited in Matsumura, 1996) reveals that 64% of
Americans have no understanding of scientific inquiry and only 2% understand that a
scientific theory is “an explanation of a phenomenon based on testable, repeatable and
generally accepted observations” (p. 19).
The southern portion o f the United States and Louisiana, in particular, tend to be
more conservative than the nation as a whole. With this in mind, research is needed to
describe and evaluate evolution instruction in Louisiana public schools. The proposed
research will describe the current implementation of evolution instruction in Louisiana
public schools and assess teacher attitudes toward biological evolution.
Research Questions
The research questions o f this study include;
1.

What is the profile of high school biology teachers in Louisiana in terms
of various demographic variables?
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a. What is the relationship between teachers' demographic
variables and their allocation of instructional time to
evolutionary theory?
b. What is the relationship between teachers’ demographic
variables and their allocation of instructional time to
creationism?
2.

What is the status of Louisiana biology teachers' acceptance of
evolutionary theory?

3.

What is the status of Louisiana biology teachers’ acceptance of
creationism?

4.

What is the status of teaching of evolutionary theory in terms of biology
teachers’ opinions regarding the adequacy o f academic training,
perceived abilities of Louisiana students to understand the theory of
evolution and use of teaching practices to enhance student learning of
evolution?

5.

What are the opinions of Louisiana biology teachers regarding classroom
discussions and laboratory experiences on evolution?

6.

What is the relationship between teachers’ opinions regarding the
adequacy o f academic training, perceived abilities of Louisiana students
to understand the theory of evolution and use of teaching practices to
enhance student learning of evolution and their allocation of instructional
time to evolutionary theory?
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7.

What are the opinions of Louisiana biology teachers’ regarding the use
of biology tectbooks to enhance student understanding of evolution?

8.

What are Louisiana biology teachers’ opinions regarding incompatibility
of the theory of evolution with religious beliefs?

9.

Are there administrative or school district pressures on Louisiana
biology teachers to teach or not to teach evolution?

10.

What are Louisiana biology teachers’ opinions that based on their current
level of instruction, students know and are able to do various
competencies identified with the Louisiana Department of Education
(LDE) strand addressing evolution?

11.

What is the status o f the teaching of evolutionary theory in terms of
allocation of instructional time to evolutionary concepts?

12.

What is the status of the teaching of creationism in terms of allocation of
instructional time to creationist concepts?
Limitations o f the Study

Only Louisiana public high school biology teachers were included in the study.
Open-ended interviews were conducted with participant volunteers, therefore data
obtained from the interviews may not be representative of the research population.
Figure 1.1 provides a summary of the research. The Vee shows the research
questions, events, and data transformations, as well as the knowledge and value claims
resulting from the research. The left side shows the system of concepts, principles,
theories, and worldviews that constitute the framework of the study.
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DefinittnnQ

For the purposes of the study, the following definitions will be used;
1.

Belief: Will be defined in its relationship to understanding. Understanding
includes knowledge which has an academic component, and belief includes
knowledge which it taken on faith in a supernatural agent (Pajares, 1992).

2.

Biological Evolution: A theor^cal finmework which describes the various
process that have transformed life on earth from its earliest forms to the vast
diversity that characterizes it today.

3.

Creationism: The belief that (1) the earth and universe are relatively young,
perhaps only 6,000 to 10,000 years old; (2) the present physical form of the
earth can be explained by “catastrophism,” including a worldwide flood; and (3)
all living things (including humans) were created miraculously, essentially in the
forms we now find them (National Academy of Sciences, 1984, p. 7).

4.

Evnhrtionarv Theory: Any scientific theory, or group o f theories, which explains

in part, or whole, the mechanisms of evolutioiL
5.

Participant: A biology teacher who contributes data to the study through openended interviews.

6.

Respondent: A biology teacher who responds to the questionnaire and by so
doing contributes data to the study.

7.

Status of Evolution: Represents the teaching emphasis on evolutionary theory.

8.

Theory: In science, a well-substantiated explanation o f some aspect of the
natural world that can incorporate &cts, laws, inferences, and tested hypotheses.
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Gowin’s vee of research

CHAPTER2
LITERATURE REVIEW
Textbook Coverage of Evolution
Efforts to eliminate or neutralize the coverage o f evolution in high school biology
textbooks have persisted since the 1920s. Because textbooks are important in
determining what is studied, it is imperative to review the cover%e of evolution in high
school biology textbooks.
Teachers cannot teach v^iat they do not understand. Gallagher, (1991)
examining textbooks used by teachers, found that textbooks have a strong influence on
the content of science. Accordmg to Grobman (1969), the tectbook is such a central
feature of courses taught in most schools that one can almost equate the textbook with
the curriculum. Thus examining the d%ree of en^hasis placed on the topic of evolution
within high school biology textbooks would reflect the degree of emphasis placed on
evolution in the classroom.
Several researchers have attempted to review the coverage of evolution in high
school biology textbooks under the assumption that textbook content reflects the
emphasis placed on evolution by the teacher. Most prominent in this vein is the work of
Skoog (1969, 1979, 1984) analyzing the coverage given 44 topics related to the study of
evolution in 105 high school toctbooks published between 1900 and 1983.
The 44 topics selected for analysis focused on the evidence of evolution, the mechanisms
of evolution, the process of evolution, the evolution of various organisms, theories
pertaining to evolution, and other topics relating to the origin and evolution of life.
Skoog noted that prior to 1960, evolution was treated in a cursory and generally
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noncontroversîal manner. A gradual increase in the enq)hasis of evolution in the
textbooks was noted from 1900 to 1950. This trend was reversed in the 1950s when the
concept was de-emphasized slightly.
In the 1960s, the influence of Biological Sciences Curriculum Study (BSCS)
resulted in textbooks that provided expanded coverage of evolution. The Biological
Sciences Curriculum Study in 1961 utilized evolution as a unifying theme in the
development o f three different versions of high school biology textbooks reflecting
unprecedented emphasis on evolution. BSCS revised each version in 1963 and 1968.
Skoog (1979) noted that more words were written on natural selection in the nine BSCS
textbooks than in all of the 52 textbooks analyzed fi)r the period 1900-1949.
A similar study was undertaken by Rosenthal (1985) in which the length of the
text devoted to evolution was measured in pages, to the nearest tenth of a page rather
than using word counts, as Skoog describes. The results showed a decrease in attention
to evolution in high school textbooks between 1963 and 1983. The mean for all 22
textbooks was 12.1 percent o f total text devoted to evolution. In certain textbooks the
emphasis on selected topics concerned with evolution was drastically reduced or
eliminated Substantial decline in attention to evolution was noted in all BSCS textbooks

which had previously maintained a high quality of presentation of evolution, the
characteristic of the BSCS approach which had been largely responsible for the
popularity of the textbooks.
Studies of the treatment of evolution in high school biology tectbooks attributed
the erosion in the emphasis placed on evolution in textbooks since the 1960s to anti-
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evolutionist activity and market pressures on the publishers (Skoog, 1984), and to a
tendency to avoid controversial subjects in education (Rosenthal, 1985)
In a related study. Woodward and Elliott (1987) examined what the treatment of
evolution theory in 15 high school biology textbooks indicates about publisher responses
to pressure from groups interested in modifying the treatment of evolution and the
consequences for educational textbook publishing policy. The analysis of each tectbook
focused on the number of pages devoted to the topic of human evolution, evidence for
the theory of evolution, akemative explanations, authors' points of view regarding the
scientist's approach to research in general and the theory of evolution in particular. Of
the 15 textbooks anafyzed, Woodard and Elliott (1987) found only two that avoided
evolution. The Laidlaw (1981) textbook did not mention Darwin, and evolution was
excluded from the table of contents. Laidlaw stressed that evolution was merely a
competing theory and cautioned readers to not think of these ideas as facts. Three
textbooks elected to present a balanced treatment of evolutioiL All three textbooks
discussed alternative theories to evolutioiL Efforts by publishers were noted to
emphasize the uncertainty of science prediction and the difScuky of observing and thus
"proving" evolution. Four textbooks chose to provide excellent treatments of evolution
while avoiding discussion of human evolution. Publishers avoided the issue of human
evolution by stressing the tentativeness o f evolution, avoiding linking humans with
primates, or simply avoiding any discussion of human evolution. Six tects contained
comprehensive treatments of evolution. The three BSCS textbooks provided the most
comprehensive discussion of evolution of all other textbooks examined. Topics such as
genetics, mutation and evolution, population change, Darwin's contribution, e^qjeriments
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in natural selection, and genetic, geographical, biochemical, and fossil evidence were
noted in the textbooks that provided comprehensive coverage o f evolution.
In a later investigation Glenn (1990) analyzed three high school earth science
textbooks to determine whether the erosion in the emphasis placed on evolution in
biolo^ textbooks since the 1960s would also be found in earth science texts. The study
focused on detecting any nugor changes in the extent or quality of treatment of topics
such as origin oflifo, evidence for evolution, theories of evolution, human evolution, and
evolution over the past 25 years within the selected textbooks. All of the examined
textbooks allocated considerable space to fossils, their formation and significance,
geologic time, and the history oflifo on earth. Considerable variation existed between
the various texts for space and quality of treatment devoted to the origin and
evolutionary history oflifo, the evolution of man^ and the mechanisms of evolution. The
pattern observed was one of presenting evolution without mentioning evolution. All
three textbooks provided less space in the 1980s editions to the history oflifo on earth
than they did in the 1960s. All of the texts published fi'om the late 1970s through the
eariy 1980s carried a statement that any reforences to evolution are presented as theory
rather than verified fiict.
Jeffery and Roach (1994) examined elementary and middle school science texts
for the presence of evolutionary protoconcepts, which were defined as topics that
prepare students to study evolution in later years. Project 2061 (AAAS, 1989)
recommends a common core including "evolution of diverse life forms" as critical to
achieve scientific literacy. Seventeen concepts considered important for student
understanding of evolution were identified fi'om misconception literature and used to
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review life science textbooks. Rve textbook series were selected for content analysis.
Coverage of evolutionary protoconcepts varied considerably among the selected texts.
Jeflfery and Roach found that most of the understructure coverage is found only in the
middle school life science texts. The understructures were not developed during the
elementary years and, thus, did not provide the strong frameworic necessary for students
to construct a scientific understanding of evolutioiL
Earlier studies on evolution in textbooks examined the emphasis placed on the
topic (Rosenthal, 1985; Skoog, 1984). Jimenez Aleixandre's (1994) research represents
a more comprehensive approach, analyzing the presentation of the key ideas of natural
selection as well as the learning activities proposed. Textbooks were analyzed with
respect to the following characteristics: the way k ^ ideas in the model were handled, the
attention paid to pupils’ ideas, and the type of activities used in the instruction. The
textbook analysis revealed a lack of concern about pupils' akemative ideas and a lack of
activities to challenge them, while at the same time also indicated that they provided little
discussion on the key ideas of evolution. Aleixandre concluded that textbooks not only
faded to address pupils' difficulties, but also did not even constitute a good resource for
traditional teaching.
A related study examined nine high school laboratory manuals to determine how
well they promoted the basic and integrated science processes that are involved in
scientific inquiry (German, Haskins, & Auls, 1996). The researchers developed a
biology laboratory inventory that included items related to prelaboratory exploratory
activities because the study considered prior conceptual and procedural knowledge to be
a critical fector in student success during laboratory activities. Ten laboratory exercises
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were analyzed from each of the nine laboratory manuals. Of the 90 exercises reviewed,
only two cases were reported in v ^ ch students were asked to generate the question
being investigated. Students were only asked twice to identify or make decisions
concerning variables. The overall percentage of exercises askh^ students to design
observations, experiments, and tables was six percent. The overall frequency for the
solutions level of inquiry was 48 percent. German, Haskins, & Auls, (1996) reported
that the laboratory manuals seldom provided opportunities for students to “pose a
question to be investigated; formulate a hypothesis to be tested; predict eqierimental
results; design observations, measurement, and experimental procedures; woric according
to their own design; or formulate a new question or apply an experimental technique
based on the investigation they performed” (German et al., 1996, p. 493).
Teacher Attitudes Toward Teaching of Evolution and Creationism

Despite the centrality of evolution to an understanding o f biology and its
importance to achieving scientific literacy, very little research has occurred pertaining to
science teachers' understanding of evolution. The historical opposition to the teaching of
evolution in the high schools is reflected by the studies that have examined classroom
empha-«gs on evolution, accuracy of instruction o f evolutionary principles, the quality of

teacher preparation to teach evolution, or the scope of materials used to teach evolution
in the classroom.
An early study o f attitudes of biology teachers of Essex county. New Jersey
(Laba and Gross, 1950) toward the topic of evolution produced data related to
textbooks being used by teachers and the extent to which organic evolution was
discussed in biology courses. A questionnaire was mailed to 64 teachers, and 45 percent
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responded. Of the 29 responding teachers, 8 did not discuss evolution as a regular area
in their biology teaching. The average number of class periods devoted to the discussion
of evolution was six days as compared to the ten days suggested in the 1944 Newark
syllabus. Data regarding teacher attitudes toward teaching of evolution indicated that 9
respondents believed that organic change is the effect of supernatural causes.
Concerning the theory of evolution, 25 of the 29 teachers indicated that evolution occurs
at least in part through mutations, 23 developed the Darwinian concept of "struggle for
existence,” and 18 discussed the evolution of man from an animal origin. The data
indicated that less than two-thirds of the respondents discussed the evolution of humans,
although the syllabus called for such a discussion
Ellis (1983) surveyed a random sample of high school biology teachers in
Kentucky, Indiana, and Tennessee to obtain data related to their reactions to the current
debate over evolution and creation. The questionnaire item "How much emphasis do
you place on evolution instruction?" contained four categories of response:
1. No emphasis: I never initiate and avoid use of the theory of
evolution whenever possible.
2. Little emphasis. I rarely mention evolution except in response to
student inquiry or a general textbook assignment.
3. Moderate emphasis. I teach at least one unit about the theory of
evolution and never avoid usage.
4. Strong emphasis. I stress the theory of evolution throughout the
course as tying together the study of biology, (p. 27)
The totals reporting a moderate or strong emphasis were 77.2 percent in Indiana, 73 .5
percent in Kentucky and 67.9 percent in Tennessee. Forty-two percent of teachers in
Kentucky, 46 percent in Indiana, and 54 percent in Teimessee indicated that students
reacted positively to evolution. Fewer than nine percent in each of the states reported
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that pupfls responded negativdy. Respondents were asked to indicate with which of the
following statements they agreed:
1.
2.
3.
4.
5.

Only evolution should be emphasized.
Evolution should be emphasized, but creationism mentioned.
Evolution and creationism should be equally emphasized.
Creationism should be emphasized, but evolution mentioned.
Only creationism should be emphasized.

Fifty-seven percent of teachers in Kœtucky, 74 percent in Indiana, and 60 percent in
Tennessee marked the first or second choice, with teachers in Indiana and Tennessee
supporting the second statement by near nuyorities (48 and 49 percent, respectively).
One of the most comprehensive studies related to the teaching of evolution and
creationism in high school biology is found in the work o f Zimmerman (1987). In this
work a 19-item questionnaire was used to survey 404 Ohio biology instructors teaching
472 classes. Data indicated that 88 percent of the biology courses offered some
evolutionary component. Analysis of the written comments on the questionnaires
identified 102 classes that included a creationism component. Of those, 72 presented
creationism favorably. Zimmerman concluded that 15 percent (72 o f472) of the biology
courses examined contained a creationism component that treated the topic fevorably.
Courses containing evolution used an average of eight class periods; whereas courses
containing creationism used, on average, three class periods to cover the subject. Thirtyeight percent of the respondents indicated that creationism should be taught in the public
schools.
A similar study was undertaken by Roelfs (1987) investigating academic fectors
related to the emphasis on, and the accuracy o^ the teaching of evolution in public high
school biology courses in Arkansas and Nfissouri. Academic Actors included the
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teachers' academic background in evolution, accurate knowledge of evolution, acadonic
degree level, credit hours in biology, and classroom resources for teaching evolution.
The data indicated that a nuyority of teachers, 510 or 73 percent of the respondents,
indicated that they taught evolution. Twenty-seven percent indicated they placed "No"
emphasis on evolution ixdnle 64 percent indicated the^^ placed "No" emphasis on
alternatives to evolution. Seventy of respondents who did not teach evolution percent
said, "It was not in the book," 18 percent said, "Don't know the subject matter well
enough." Roelfs concluded that of the Arkansas and Nfissouri teachers who teach
evolution, 65 percent teach evolution as "only a theory" and eight percent teach
evolution as a "valid theory and Act." Of696 teachers, 31 percent teach both evolution
and alternatives to evolution.
In a related study, Tatina (1989) surveyed high school biology teachers of South
Dakota using a 23-hem questionnaire. Teachers at 47 percent of the high schools in
South Dakota returned questionnaires. Data indicated that evolution was a topic in 73
percent of high school biology courses, while creation was a topic in 16 percent of the
high school biology courses. Analysis of teacher comments revealed that creationism
was presented âvorably in at least ten percent of the courses including creationism. In
the courses in which evolution was taught, respondents spent an average of five class
periods on the topic, whereas where creationism was taught, three class periods were
devoted to the topic. Seventy-five percent of the teachers indicated that evolution was
scientifically valid, while 34 percent fèh that creationism was scientifically valid. Thirty-

nine percent of the respondents oq)ressed the opinion that creationism should be taught
in public schools.
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Â later investigation by Koevering and Stiehl (1989) of high school biology
teachers in \^sconsin generated data related to how th ^ characterized their teaching on
the origins of life and how important they believed the creation-evohition issue was to
them. The data from questionnaire item "How would you characterize your teaching of
the origins of life with respect to the issue of creation and evolution?" indicated that 32
percent of the respondents indicated that "the issue is left as an unanswered question."
Twenty-six percent felt that "the idea of evolution and creation do not appear to be
contradictory" and "the evidence cleariy supports evolution." Ten percent of the
respondents indicated that the evohition-creation issue was the most critical issue 6cing
biolo^ teachers because it relates to the basic nature of science and science teaching,
whereas 12 percent indicated that the evohition-creation controversy was not an
important issue.
Shankar (1989) Studied 307 Tecas high school biology teachers regarding the

topics of evolution and creationism to analyze the influence of selected variables on the
teaching of these topics. The variables included teachers' academic background in
biology and evolution, teaching experience, teachers' knowledge, understanding and
acceptance of evolution, attitude toward teaching evolution and attitude toward teaching
creationism. The frulure to recognize evolution’s importance as a unifying concept of
biology and to emphasize evolution is shown by the 42 percent of the teachers who spent
only two to five days on evolution. Twelve percent allocated over ten class periods to
evolution; whereas 13 percent allocated less than two class periods on this topic. The
research concluded that "Considering evolution's importance as a unifying concept in
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biology. . . evohition was not being emphaazed to a d%ree commensurate with its
status in at least 50 percent of the Biology I classes" (p. 279).
A related study describing preservice elementary teachers’ understanding of
evolution (Bloom, 1989) found that anthropocentridty in the subjects’ definitions and
purposes of science, theories and evolution is the most explicit and pervasive of the
b e li^ influencing the conceptualization of science. When asked to respond to the
question ^What is evolution?’ 45 percent the preservice teachers’ responses contained
references to the evolution of man or humans as the primary focus. All o f the students in
the study held a BA degree and had returned to university for a bachelor o f education
d ^ e e and teacher certification. Over 47 percent of the subjects had taken no university
level science course, and 28 percent had one or two courses.
The HIstorv of Anti-evolution
Within twenty years after the publication of Charles Darwin's On the Origin o f
Species by Means o f Natural Selection in 1859, most American naturalists accepted
some theory of organic evolution (Bowler, 1983). Religious leaders however opposed
the theory of evolution on two grounds. First, they argued that Darwin's work was
scientifically flawed because it was too speculative (Gray, 1963). Because Darwin had
failed to keep his focus firmly on the fiicts, all conclusions derived firom evolution could
be ignored. Second, they opposed Darvmiism because of what they believed would be
its effects on religion and morality.
Scientific acceptance of evolutionary theory prompted religious intellectuals to
relinquish claims of scriptural authority over the natural and physical sciences (Wilson,

1967). Evolutionary theory, they said, is not a moral or religious doctrine; in turn the
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Bible is not a science textbook but a source of moral and spiritual guidance that was set
down by men of a presciendfic age and that reflects the limited knowledge of that age.
Proto-fundamentalists, led by Dwight L. Moody, repressed their displeasure with
the new orthodoxy embraced by theological liberals (Webb, 1994). Moody espoused
biblical inâllibility as the foundation of meaningful religion. He argued against the four
great temptations threatening humanity; the theater, disregard o f the Sabbath, Sunday
newspapers, and atheistic teachings. Moody r^arded the fourth temptation, which he
identified with evolution, as the major obstacle on the road to salvation. The views
represented by Moody later became the base for twentieth century fundamentalism.
A powerful anti-evolution movement, as described by Eve and Harrold (1991),
emerged in the 1920s culminatmg in several states passing laws against the teaching of
evolution Precipitating the anti-evolution movement was the unprecedented growth of
public high schools during the early twentieth century and the firct that increasingly large
numbers of students were being instructed with textbooks that promoted the theory of
evolution.
William Jennings Bryan, a leader of the Progressive political movement, emerged

as the most important leader of the anti-evolution movement (Numbers, 1992). Bryan,
upon learning that a bill had been introduced into the Kentucky legislature to ban the
teaching of evolution in public schools, worked to rally public opinion resulting in 45
anti-evolution legislative bills, amendments, and resolutions in twenty states between
1922 and 1929.
By 1928 five states (Arkansas, Nfississippi, Oklahoma, Florida, and Termessee)
enacted legislation banning the teaching of evolution in public schools (Larson, 1985).
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Elsewhere, state textbook adoption committees in Texas, North Carolina, and Louisiana
banned evolution from public textbooks. States adopting no such measures whnessed
censorship activities of parents, ministers, and other activists ecerting control at the local
level on school boards, building administrators, and teachers.
The anti-evolution movement of the 1920s climaxed in the Scopes trial of 1925.
Tennessee had enacted the first statute that clearly outlawed the teaching of evolution.
The American Civil Liberties Union (ACLU) decided that the Tennessee law was an
important test case concerning the constitutionality of anti-evolution legislation. John
Thomas Scopes, a high school physics teacher, agreed to accept the services of the
ACLU. Thejiuy found Scopes guilty of teaching evolution. On appeal, the Tennessee
Supreme Court upheld the state law as proper, saying that the people, through their
representatives, could decide what was to be taught in their schools, and that Scopes, as
the people's employee, had to follow their orders (Eve and Harrold, 1991). Skoog
(1979) found that textbook publishers' immediately de-emphasized evolution following
the Scopes trial documenting drastic cuts in the coverage of evolution in high school
biology textbooks beginning about 1926. Explanations of evolutionary theory and
emphases on its central role in biology were generally reduced, qualified, or even
removed in post-1925 textbooks.
In 1957, the USSR launched Sputnik, the first earth satellite, and the U.S. was
forced to play "catch-up" with Russian science. Scientists and educators recognized that
the shortcomings in biology education were part of a more general lack of the teaching
of science in America. Critics charged that American science education failed in every
important aspect because it did not teach real science. In the wake of Sputnik, Congress
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allocated millions of federal dollars to support scientific research and training. The
National Science Foundation (NSF) spent $7 million dollars for the Biological Sciences
Curriculum Study (BSCS), which developed a series of new high school biology
textbooks (Webb, 1994). These books abandoned the taxonomic approach and
presented evolution as a cornerstone of modem biology and as the unifying theme of the
content. BSCS further emphasized science as a process of knowledge rather than an
accumulation of fiicts. Appearing in 1963, the BSCS biology texts were eventually
adopted by neariy half of the nation's high schools (Larson, 1985).
The BSCS program contributed to the revitalization of biology education in the
United States. Early results indicated that BSCS students did significantly better on
various tests than did non-BSCS students. Arnold B. Grobman, (as cited in Webb,
1994) project director for the BSCS program, writing about the first decade of the
BSCS program stated in 1969, "It appears now that the m^or storms are over. There is
every indication that the teaching of evolution is generally accepted in America and will
become far more commonplace than it ever was before." (pp. 279-280).
The overwhelming acceptance of BSCS textbooks by biology teachers resulted in
a predictable increase in anti-evolution activity. Complaints about the inclusion of
Darwin's theory in biology classes surfaced throughout the nation (Numbers, 1992). The
legal battles of the 1960s regarding the creation-evolution controversy began in
California. Two homemakers, believing that teaching evolution promoted atheism and
was thus unfair to the Christian children, petitioned the California Board of Education to
eliminate the teaching of evolution from the science curriculum. The California Board of
Education met on 9 January 1964 and rejected by a unanimous decision the request that
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textbooks be edited to accommodate the objections of creationists. The issue was
brought before the board again in 1966, with the anti-evolutionists seeking equal time for
the creationist position in texts and classes. Again, the board refused to order the
requested changes. The concept of balanced treatment, however, represented an
increasingly popular technique to challenge the place of evolution in the public schools.
The creationists foced additional challenges in other parts o f the nation (Nelkin,
1983). Susan Epperson, a Little Rock biology teacher, challenged the 1928 Arkansas
anti-evolution law in 1966. She argued that teaching evolution represented a
constitutional right and that ob^ing the statute would lead to her neglect of her
responsibility as a teacher of biology. The law was overturned, then reinstated at lower
appeal levels, then in 1968 was finally ruled unconstitutional by the U.S. Supreme Court
on the grounds that it violated the First Amendment.
Repeal of the Arkansas anti-evolution statute left only Nfississippi with a law
designed to prevent the teaching of evolution in public schools. In late 1969, Mrs.
Arthur G. Smith of Jackson sued in state court on behalf of her daughter Frances, a
student in the state's public school system. In her suit. Smith argued that her daughter
was being deprived of a proper scientific education, which put her at a disadvantage in
the competition with students elsewhere in the nation for admission to leading colleges
and universities. The NCssissippi Supreme Court ruled in 1970 that the anti-evolution
statute was unconstitutional because, like the Epperson case, it violated the First
Amendment.
The conflict between creationists and the scientific community, which began in
the 1920s and culminated in the 1960s, cleaiiy showed that attempts to outlaw directly
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the teaching of evolution would not be tolerated. Creationists now sought to establish
their belief in the literal truth of the Genesis account of creation as a scientific akemative
to Darwinian evolution.
Creationists, working to develop scientific explanations to support a literal
reading of Genesis, organized as the Creation Research Society in 1963 (Eve and
Harrold, 1991). The goal of the Creation Research Society of equal access to the
biology curriculum required educational materials appropriate to the task. Creationists
soon produced a textbook to provide students with an akemative explanation of the
origin and development of life. The biology text. Biology: A Searchfo r Order in
Complexity (Moore, 1970) presented creationism and evolution as akemative belief
systems. The text was widely used in Christian schools and was approved for public
adoption in several states.
The campaign initiated by creationist organizations, like the Creation Research
Society, to challenge evolution was aided by a growing displeasure with science in the
late 1960s. In 1965 the California State Advisory Committee on Science Education
began drafting new curriculum guidelines for public school science programs. California
creationists objected to the proposed modifications to the science curriculum calling for
strengthened tectbook discussions of evolutionary theory. Creationists quickly objected
to the proposed curriculum on three issues; teaching evolution alone was scientifically
invalid, the science fiamework was philosophically unbalanced, and Christian children
have equal rights with atheistic or agnostic children.
Arguing in support of a strengthened science curricula were resolutions fi'om the

American Association for the Advancement of Science (AAAS), the National Academy
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of Science (NAS), the National Association of Biology Teachers (NABT), and 19
Cahfbmian Nobel Laureates, as well as religious leaders and private citizens (Webb,
1994).
The nine member review board consisted of five creationists and four
noncreationists. Because board policy required six votes for a favorable motion to pass,
the board eventually compromised. The curriculum commission left in place the 1963
policy statement that Darwinian evolution was to be identified only as a theory.
Proposals for equal time appeared throughout the United States in the early
1970s. The Board of Education in Columbus, Ohio, passed a resolution in 1971
encouraging teachers to present creation science along with evolution. Michigan,
Wisconsin and Colorado d ia le d and ultimately rejected attempts to enact legislation
providing for balanced treatment of creation science and evolutiorr
A «a'milar initiative in Tennessee, as described by Webb (1994), popularly known
as the Genesis Act, in 1973 sought to require that all texts specifically state that
discussions of origins were theories and not specific focts. Further, the bill mandated
that equal numbers of words, space, and emphasis would be provided for other theories,
innhiHmg but not limited to, the Genesis account of the Bible. The National Association
of Biology Teachers quickly petitioned to declare the Tennessee Genesis Act
unconstitutional. The case was eventually argued before the Sbcth Circuit Court of
Appeals in Cincinnati. The court declared the Genesis Act unconstitutional as an
establishment of religion.
The legal battle between creation science and evolution erupted in 1981
regarding a balanced treatment bill in Arkansas. Officially known as ACT 590, the
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Balanced Treatment of Creation Science and Evolution Science Act required that a
"two-model” approach be adopted in textbooks and curricula (Nelldn, 1983). Its stated
purpose was to
protect academic freedom by providing student choice; to
ensure freedom o f religious exercise; to guarantee freedom of
belief and speech; to prevent establishment of religion; to
prohibit religious instruction concerning origins; to bar
discrimination on the basis of creationist's or evolutionist's beliefr;
to provide definitions and clarifications. . . (Nelkin, 1983, p. 13).
The ACLU and national educational organizations immediately challenged the
act. The suit alleged that the law violated the establishment clause of the First
Amendment. The resultmg trial in December 1981 QAcLean v. Arkansas Board o f
Education) was referred to as Scopes U. Federal Judge William Overton on 5 January
1982 issued his verdict: Act 590 violated the establishment clause of the First

Amendment and was accordingly overturned. Overton concluded, "since creationscience is not science, the conclusion is inescapable that the only real effect of Act 590 is
the advancement of religion."
In 1981, Louisiana State senator Bill Keith introduced an equal-time creation
science bill into the state legislative. The Senate Education Committee adopted the
measure after an amendment made balanced treatment a local option. Other
amendments authorized local school boards to develop creationist resources with the aid
of seven creationists to be named by the governor and eliminated the prohibition against
references to religious doctrine. The House of Representatives Education Committee
restored the statewide requirement for balanced treatment but accepted all other Senate
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amendments. The committee approved an amendment requiring that both evolution and
creation be taught as unproven theories.
The Senate approved the House version of the bill after Keith argued, "Evolution
is no more than a 6iry tale about a frog that turns into a prince. We force our children
to go to school, and when th ^ get there we teach them man came from monkeys."
(Larson, 1985, pp. 154-155). Republican Governor David C. Treen signed the bill into
law. As signed, the Louisiana law required that schools provide balanced treatment for
evolution and creationism emphasizing that both were theories. Local school boards
were required to develop curriculum guides for teaching creation science, and the
governor was to appoint a seven-member panel of creation scientists to assist local
boards in developing these guides.
On 2 December, a suit was filed in Baton Rouge federal court on behalf of Keith
and fifty-four other plaintiffs The suit sought declaratory judgment that the Louisiana
statute was constitutional and an order from the court requiring the State Department of
Education to implement the law. The next day the ACLU filed its suit in federal court,
using many of the same arguments as in the Arkansas trial. In the Baton Rouge court, in
late June 1982, District Judge Frank Polozola dismissed the creationist suit because it did
not raise a federal question. New Orleans Judge Adrian Duplantier announced that he
would accept a motion for summary judgment based solely on the Constitution.
Duplantier's decision on 22 November agreed with the ACLU's contention that the law
prevented the Board of Elementary and Secondary Education from determining curricula
for public schools. Louisiana Attorney General WQliam Guste appealed the decision,
which led to a review of the case by the Louisiana Supreme Court. On 17 October
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1983, the court announced its verdict overturning Duplantier's decision, concluding that
the legislature did have the right to mandate teaching of creation science or make other
curricular decisions.
Following the decision, the ACLU revived its original suit, which challenged the
law on First Amendment grounds. The ACLU case (Aguillard v. Treen) challenging the
state's balanced treatment law returned to Judge Duplantier's courtroom. On 10 January
1985, Judge Duplantier granted the plaintifiPs motion for a pretrial summary judgment
that the statute was unconstitutional on First Amendment grounds.
I chose to join with the AGLU to challenge the 1981 Louisiana statute because I
believed that the legislation posed a serious threat to Louisiana students and science
teaching in general. My colleagues’ reaction further motivated me to become actively
involved. Many biology teachers were prepared to forego teaching evolution rather than
give equal time to religious ideas mislabeled as science. These capable science
instructors, by their conviction that it would be preferable to strip evolution from the
curriculum rather than teach creationism, were clearly signaling that creationism has no
place in the public school science program.
The state's attorney general appealed the ruling to the Fifth Circuit Court of
Appeals. The three-member panel on 8 July upheld the earlier decision that the
Louisiana law violated the separation of church and state. Judge E. Grady wrote in his
opinion that the clear intent of the l^islation was the advancement o f creation science, a
religious belief. Attorney General Guste aimounced that Louisiana would appeal to the
United States Supreme Court (Bosm^'ian, 1989).
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On 5 May 1986, the United States Supreme Court announced that it would hear
the Louisiana case {Edwards v. Aguillard). Over a dozen amicus curiae briefs were filed
by seventeen academies o f science and seven scientific organizations in support of the
lower courts' decision. In addition, 72 Nobel laureates in science urged the U.S.
Supreme Court to declare unconstitutional the Louisiana creation-sdence statute.
On 19 June 1987, the Court issued its opinion. By a 7 to 2 vote the Louisiana
Creationism Act was ruled unconstitutional because the statute violated the
Establishment Clause, which fiaibids a state to intend to achieve approval or disapproval
of a particular religious belief or excessively to entangle government and religion.
Supreme Court Justice William J. Brennan Jr. writing for the m^oiity, said that:
The goal of providing a more conqirehensive science curriculum
is not furthered either by outlawing the teaching of evolution or by requiring the
teaching of creation science.. . .It is dear that requiring schools to teach creation
science with evolution does not advance academic fireedom. The act does not
grant teachers a flexibility that they did not already possess to supplant the
present science curricuhnn with the presentation of theories, besides evolution,
about the origin of life. (Edwards v. Aguillard, 1987).
Rejection of the Louisiana Creationism Act by the Supreme Court signaled the
last court challenge of the creation-evolution controversy. Creationist campaigns are
now being waged at the level of local boards of education and individual schools.
The Tangipahoa Parish School Board was approached by the New Orleans-based
Origins Resource Association (ORA) in December 1993 requesting adoption of the
creationist “Models of Origins Curriculum Guide.” The request was referred to the
Education/Curriculum Committee. Committee chairperson Art Zieske (Neese, 1993a)
fevored inclusion of other theories of the origin of mankind such as creationism and
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intelligent design, described by its proponents as usii% science to point out the errors of
evolution.
Committee chairperson Zieske presented a draft of a proposed policy for the
board that would allow the teaching of other theories “if done with the clear secular
intent of enhancing the effectiveness of science instraction” (Neese, 1993b, p. 4).
Members of the Southeastern Louisiana University biology department criticized the
proposed policy arguing that creationism is religious doctrine and should not be taught
as science.
The Tangipahoa Parish School Board defeated in March 1994 by a 5-4 vote the
recommendation of the Zieske-led committee calling for other studies of the origins of
mankind besides evolution (Billiot, 1994). Board attorney Alton Lewis had earlier
advised the board that the policy permitting students to voluntarily study other religiousbased theories of the origin of man would undoubtedly face l^ a l questions.
Undaunted by the defeat in Tangipahoa Parish the New Orieans-based Origins
Resource Association (ORA) shifted its efforts to neighboring Livingston Parish. A
group of residents in March 1995 petitioned the school system to “refiain from teaching
the theory of evolution as scientific 6 ct and institute a curriculum with alternative
theories relating to the beginning of human life” (Broussard, 1995a pp. 3-b, 4-b).
Superintendent J. Rogers Pope referred the issue to the system’s Science Curriculum
Committee. School Board member Ernest Carrier Jr., one of the first to sign the
petition, urged the committee to study the matter in depth and develop a curriculum that
allows students to learn at least two viewpoints.
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The Origins Resource Association (ORA) was asked by the Livingston parish
curriculum committee to present their curriculum and supporting materials to a
conunittee of 25 science teachers. Barbara Forrest, a history professor at Southeastern
Louisiana University, urged the committee to ask '"biologists to study any proposed
lesson plans on alternative theories relating to human life” (Broussard, 1995b, pp. 3-b,
2-B).
The science teacher committee met on September 22,1995 to review the Models
of Origins Curriculum Guide. The committee heard from Dr. Barbara Forrest; Dr.
Okazaki, a populations geneticist from SLU; Dr. Byery, Chairman of LSlTs Geology
Department; Dr. Haftier, an LSU professor of zoology specializing in evolutionary
biology, and Dr. Chapman, a professor of plant biology at LSU; speaking against the
creationist curriculum guide (Billiot, 1995a). After hearing arguments against the
Models of Origins Curriculum Guide the committee met behind closed doors and as a
result of a secret ballot made a final recommendation on the curriculum guide.
Billiot (1995b) reported that the science teacher committee by a 23-2 secret
ballot vote rqected the possibility of adding creationism activities into the Biology
curriculum (See Appendix A). The School Board’s Curriculum Committee received a
report on how the teachers committee voted on the creationist Models of Origins
Curriculum Guide shortly after the ballots were counted. Disregarding the
recommendation o f the science teacher committee, the board’s Curriculum Committee
voted 3-1 on November 2, 1995 to rrfer the issue to the entire board.
The Livingston Parish School Board in a 5-4 vote on November 16, 1995
adopted a policy permitting students to initiate their own discussions of the biblical
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version of how life began (‘Board Conqwomise,” 1995). The new policy (see Appendix
B) instructs teachers to act as facilitators during such discussions, although teachers will
not formally instruct students in creation science.
Creationist campaigns petitioning local boards of education as well as state and
district curricula and textbook adoption committees for equal-time resolutions and twomodel textbooks can be observed in various states such as Ohio, Washington, Tennessee,
Texas, Wisconsin, Arizona, Georgia, and Indiana.
Problems in Learning the Concept of Natural Selection
Thomas Kuhn (1970) described that learning is the result o f the interaction
between what the student is taught and his current ideas or concepts. This view of
learning has led to widespread study of the interpretative fimneworic students bring to
learning situations. From these studies and, particularly, from wodc by Ausubel (1968)
and Driver and Easley (1978) research efforts stnfred toward investigations into
students’ prior knowledge.
An early example of this approach is Deadman and Kelly’s (1978) work on
secondary school boys’ conceptions of evolution and heredity. The study focused on
knowledge acquired from incidental learning rather than from prescribed learning, which
results from teaching provided within a school. The data from open-ended interviews
was used to establish a basis for the development of curriculum, which takes into
account the students’ prescientifrc conceptions of evolution.
Deadman and Kelly (1978) found that the boys’ understanding had seven foci:
evolution as a phenomenon, why evolution occurred, the process o f change, adaptation,
selection, chance, and inheritance. Naturalistic and Lamarckian interpretations of
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evolution were used when discussing why evolution occurred. Adaptation was central to
the boys' explanations of evolution. Noticeably absent in students' explanations was the
concept of chance. Deadman and Kelly (1978) concluded that their preliminary research
clearly demonstrated the value of determining the prior knowledge of students’
understanding of evolution as an aid to instructioiL

Clough and Wood-Robinson (1985a) interviewed 84 students (aged 12-16) with
the aim of identifying common belief patterns, if any, winch they held about inheritance.
The researchers found that many first year students possessed well-developed and
coherent conceptions of inheritance before the topic was taught in school biolo^. The
number of students excluding genetic explanations for various tasks decreased with age
fi'om 77 percent of 12-year olds to 8 percent of 16-year olds. In examining student ideas
across the age, ranges between 40 percent and 50 percent of the students held the view
that, over time, phenotypic change would be inheritable. The study alerts teachers to a
number of commonly held student beliefe that do not conform to currently accepted
scientific theory.
A scientific understanding of evolution must include appropriate student
conceptions of adaptation, as described by Lucas (1971). One reason for the difficulty of
students to understand the concept of "adaptation" results fi'om the multiple meanings of
the term. "Adaptation" can refer to immediate physiological changes in an individual, to
the characteristics of an organism, and to the process whereby a population is modified
towards greater fitness for its environment. Students must distinguish from one meaning
of adaptation to another in order to utilize the concept as a unifying theme of biology.
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Kargo, Hobbs, and Erickson (1980) interviewed 32 subjects — two boys and
two giris firom each of grades 1 through 8— to determine the extent to which children
distinguish between non-inheritable characteristics which are adaptive and characteristics
which are inherited in a population. The findings suggest those children as young as 7
have definite ideas about the acquisition of inherited characteristics. It also suggests that
many children believe that environmentally induced characteristics can be transmitted to
ofi&pring under certain circumstances. Hallden (1988) supports this research in a study
of high school students given the assignment to describe how characteristics are inherited
and how hereditary characteristics undergo change over time. Analysis of the data
showed that high school students’ understanding of "adaptation" was ambiguous. The
ambiguity was seen in the way the students used the term 'adaptation.' Students were
unable to distinguish between adaptation, natural selection, and change by mutation.
Clough and Wood-Robinson (1985b), in a study of 84 students aged 12-16 years,
documented their understanding of biological adaptation. The purpose of the study was
to identify belief patterns which students of different ages hold about aspects of
biological adaptation. Analysis of data revealed that students of all ages find adaptation
difficult and many explain adaptation in teleological and anthropomorphic terms. Little
progress was noted toward better scientific understanding fi-om 12 to 14 years, but a
clear improvement was evident at 16 years.
Greene (1990) investigated pre-service elementary education majors’
understandings of natural selection in order to identify n^ve conceptions that help

individuals organize their knowledge in a way that makes sense to them but is at variance
with present scientific conceptions. This investigation confirmed that there is a structure
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and logic to students’ misunderstandings. Analysis of student responses showed that 43
percent of the participants had a fimctional understanding of natural selection. By
contrast, 17 percent of the students used a Lamarckian mq)lanation.
In a later study of students’ conceptions of evolution, Trowbridge and
Wandersee (1994) used concept mapping in a college course to assess the impact of
concept mapping on students’ understanding of course content. Analysis of concept
maps submitted by participants showed that 36 percent of instructors’ comments and
notations addressed questionable or incorrect linking words. Seventeen percent of
instructors’ conunents indicated that more examples were needed, and 12 percent called
for more cross-links. Students who made concept maps reported spending an average of
37 percent more study time on this biology course than on previous biology courses.
Trowbridge and Wandersee (1994) report that concept mapping appears to be an
effective instructional strategy regarding evolution instructioiL
Conceptual Change Theory
The model of conceptual change has been widely used by science educators
interested in understanding the process of learning. In recent years, it has become a
commonplace beli^ that knowledge consists of complet networks o f information and
skills and that the learning of new knowledge is heavily influenced by preexisting
knowledge. Posner et al. (1982) provided the basic outline of the conditions required for
conceptual change. The first condition that must be fulfilled for conceptual change
requires the learner to experience dissatis&ction with existing conceptions. The learner's
current understanding must be unable to rationally explain some event. The second
condition requires that the learner have a meaningful understanding o f the intelligibility
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of newly presented concepts. The third condition is met when the learner is able to
identify the new conception as plausible. Plausibility results when a new concept appears
to have the capacity to solve the problems generated by its predecessors. The fourth and
final condition is that the learner must be able to use the new conception in fimtfiil ways.
Conceptual change theory thus describes die process by vdiich a learner acquires new
concepts, restructures existing concepts, or exchanges concepts from one set to another.
Posner et al. (1982) uses the model of Kuhn's (1970) scientific revolutions as a
basis for understanding conceptual change within the learner. This theory explains that
conceptual change occurs when a learner is dissatisfied with present understandings and
has identified intelligible alternatives that are coherent with other understandings and
enable the learner to develop new conceptions.
Attempts to change students' conceptions require an initial understanding of the
students' prior knowledge. Good (1992) reported that relatively little research has been
conducted despite the centrality of evolution to an understanding of biology. Much of
the research that has been done in students' understandings of evolution has involved
conceptions that are necessary components of a scientific understanding of evolution.
Several studies have indicated that students' views are primarily, or at least implicitly.
Lamarckian (Bishop & Anderson, 1990; Brumby, 1984; Hallden, 1988; Jimenez
Aleixandre, 1994; Lawson, Abraham & Renner, 1989; Settlage, 1994). In a study of 150
first-year Australian medical students. Brumby (1984) observed that a m^ority of
students believed that evolutionary change occurred as a result of need. Despite having
strong biological backgrounds. Brumby found that many students had intuitively
Lamarckian views o f evolution. Earlier work by Brumby (1979) showed that only 18
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percent of first-year university students vdio had studied biology could correctly apply a
process of selection to evolutionary change. The pattern of misunderstanding was
similar to the Lamarckian interpretation of evolution.
Bishop and Anderson (1990) studied nomnajors' biology students not achieving
an adequate understancfing of the mechanism of evolution when presented with a
relatively simple and straightforward explanation of the neo-Darwinian synthesis. Bishop
and Anderson (1990) identified three m^'or ways in vdiich student conceptions differed
fi'om the scientific conception of biologists. The first issue was origin and survival of
new traits in populations. Students held the belief that the environment exerts its
influence on variation through implicitly Lamarckian ideas of need, use and disuse, and
adaptation. Another misconception identified was the role of variation within a
population. Students mistakenly viewed evolution as a process that shaped the species
as a whole rather than focusing on a population composed of individual members. The
final area of student misconceptions involved evolution as the changing proportion of
individuals with discrete traits. Students viewed evolutionaiy change not to the
proportion of individuals in the population with a trait(s), but to gradual change in the
traits themselves.
Settlage (1994) found that teleological and Lamarckian explanations accounted
for over half of the students' explanations on a pretest but dropped to less than 20
percent on the posttest following instruction about evolution. Most of the students who
on the pretest attributed evolutionary change to individual need for a trait or extended
use or disuse of some part of the body shilled on the posttest to explanations that
described the role of a population's variation to the evolutionary process.
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Suggestions for teaching stia t^ e s usually have been attempts to promote
conceptual change (VOlani, 1992). More specifically, Clough and Wood-Robinson
(1985b) conducted an interview study with 84 students aged 12-16 years designed to
document their understanding of biological adaptation. Analysis of transcripts suggests
that secondary students find this subject area difficult and that many explain adaptation in
teleological and anthropomorphic terms. Clough and Wood-Robinson (1985b)
recommended, but did not evaluate, small group discussion in conjunction with lesson
plans following the historical development of evolutionary thought. Recommended
teaching strat^ es include providing more structured opportunities for students to talk
through ideas at length, and including the teaching of evolution much eariier in the
science curriculum.
Bishop and Anderson (1990) designed instructional materials to address students'
alternative conceptions and then tested the effectiveness of such materials. The goal was
to develop instructional materials that would result in students': (a) becoming dissatisfied
with their edsting conceptions, 0>) achieving minimal understanding of the scientific
conception, and (c) seeing that the scientific understanding is useful and plausible. After
instruction, over half o f the students could use the scientific conceptions to explain
evolutionary changes.
Scharmaim’s (1990) research investigated the influence of a diversified
instructional strategy to overcome misconceptions held by fi-eshmen undergraduate
students with respect to the nature of evolutionary theory. The diversified instructional
strategy incorporated foundational content/context, provided opportunities for student
discussion, and resolved misconceptions arising firom class discussions and individual
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reflection. Schannann (1990) concluded that a diversified instructional strategy
produced no significant differences for evolutionary content items but did prove superior
to the traditional lecture technique in enhancing student acceptance of evolutionaiy
theory and an understanding o f the nature of science and its methods. The curricular
implication of this finding suggests that the Actual content taught is potentially less
important than the development of learner attitudes regarding biology and the learner’s
application of biological concepts.
Jimenez Aleixandre (1992) investigated the learning of natural selection by
secondary school students within the framework of pupil’s alternative ideas. She
reported that 14-year old students in Spain, who engaged in explicit discussions of
alternative conceptions of evolution, specifically Lamarck’s, performed better on
evolution tests than did those who engaged in more traditional instructional settings.
Jimenez Aleixandre (1992) found that explicit discussion of alternative conceptions and
theories was necessary in school science to Acflhate conceptual change.
Jensen and Finley (1995) evaluated a historically rich intervention developed for
biological evolution intended to promote a conceptual change fi'om students’ initial
understanding to a more Darwinian understanding. The intervention was the teaching of
ideas that had been important in the history of evolutionary thought in a way that meets
the conditions for learning given in conceptual change theory as proposed by Posner et
al. (1982). The study reported an overall increase in students’ ability to answer
questions about evolution in Darwinian terms after intervention; however, two notable
problems were identified. First, students answered fewer than 50 percent of all questions
on the assessment instrument in Darwinian terms even after instruction. Second, the
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tracing of key concepts indicated several that remained difficult to understand. Students
had difficulty learning the role of diversity within a population, the concept of evolution
as a changing proportion of individuals within a population, and the possibility of
extinction or geometric growth for a population encountering changing environmental
conditions.
One of the most comprehensive studies into conceptual change in evolution and
natural selection is the work of Bishop and Anderson (1990). The research investigated
students’ initial conceptions o f natural selection, designed instructional materials to
address students’ misconceptions, and determined the degree o f conceptual change
resulting from instruction. The landmark research found that the majority of university
students do not understand the process of natural selection, but that after conceptual
change instructions they were capable of constructing a scientific conception of
evolution and natural selection.
Investigating the generalizability of the findings, Demastes, Settlage, and Good
(1995) conducted a replication and comparison study of the Bishop and Anderson,
(1990) research. Study A, like Bishop and Anderson (1990) used identical instructional
materials, student sample, and testing procedures and included the introduction of
traditional treatment groups for comparison. The results confirmed that prior instruction
and students’ beliefs in evolution were not fisund to contribute to students’ use of
scientific conceptions. Unlike the Bishop and Anderson (1990) study, which reported 50
percent of participants demonstrating scientific conceptions after instructional treatment,
the researchers reported only a 25 percent increase in participant use of scientific
conceptions. No difference was foimd between the outcome of conceptual change
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instruction and traditional instructioiL Study B used the same evaluation instrument as
Bishop and Anderson (1990); however, the participants were high school students, and
the instmction was based on the inquiry approach to science. The instructional
treatment, unlike the conceptual-change approach, disregarded students’ prior
conceptions. Demastes, Settlage, and Good (1995) reported that Study B participants
showed significant increases in their use of scientific conceptions for evoiutioiL The
researchers concluded that student restructuring of the central, organizing concepts of
evolution and natural selection may depend on how material is presented.
The relative success of students in the Bishop and Anderson (1990) and the
Jimenez Aleixandre (1994) studies, and the recommendations of Clough and WoodRobinson (1985b), Scharmarm (1993) and Jensen and Finley (1995), indicate that a
conceptual change strategy could result in an increase in students’ understanding of
evolutioiL
Using conceptual change as a theoretical lens, Demastes, Good and P elles
(1995) attempted to describe the structure of a learner’s conceptual ecology within the
content area of biological evolutioiL Toulmin’s (1972) idea of a conceptual ecology
includes fimdamental, organizing conceptions that serve as the changing conceptual
environment in which conceptual change occurs. Data were gathered using participant
observations in a high school Biology II classroom using such data gathering means as
concept mapping, drawing interviews, discussion of pre- and posttests, and sorting tasks.
A conceptual ecologr for evolution was found to possess the following 6cets: prior
conceptions related to evolution (both akemative and scientific), the learner’s scientific
epistemology, the learner’s view of the biological world, the learners’ scientific and
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refigious orientation, and the learner’s acceptance of evolutionary theory. This study
showed that contrary to the conceptual change theory as outlined by Posner et aL
(1982), conceptual change was less logical than the current model suggests, with the
learner’s selection o f a conception directed by extralogical criteria.
A limited number of teaching strat%ies have been evaluated as to their ability to
improve students’ conceptions of evolution (Bishop and Anderson, 1990; Demastes et
al, 1992; Jensen and Finley, 1995, Scharmarm, 1993). Jensen and Finley (1996), drawing
on the research of earlier studies, compared the effects o f using a historically rich
curriculum that addressed students’ misconceptions to a curriculum composed of
traditional content and the use of paired problem solving in instruction to traditional
lecture instruction on students’ learning of evolutiorr The results confirmed that
students’ initial knowledge was approximately 50 percent Darwinian and 50 percent
akemative conception. The researchers verified that following instruction students’
knowledge of Darwinian evolution increased for each combination of the two curricula
and two instructional strat%ies to a range between 73.04 percent and 86.28 percent. As
predicted, the students instructed using the historically rich curriculum with pairedsolving instruction had the greatest gain in their use of Darwinian responses and
decreased use of akemative misconceptions.
The research eked above is important in that science educators now recognize
that the process of conceptual restructuring ‘lies at the heart of science teaching and
learning” (Wandersee, Mmtzes, & Novak, 1994, p. 201). Demastes, Good, and Peebles
(1996) utilized an ideographic approach to investigate the patterns of students’
conceptual restructuring within the theoretical finmework of biological evolution. Data
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sources included daily classroom observations, interviews, written pre- and posttest
exams, and classroom arti&cts. The authors describe four patterns of conceptual
change; (a) cascade of changes, (b) wholesale changes, (c) incremental changes, and (d)
dual constructions. The findings have important theoretical implications for the theory
of conceptual change. Incremental and dual construction patterns of conceptual change
documented in this study &fled to conform to the changes described by conceptual
change theory. Demastes, Good, and Ped>les (1996) concluded that conceptual change
theory describes one kind of learning and that further research is needed to investigate
the patterns of conceptual restructuring within other theoretical fimneworts.
Nature of Science
The development of an "adequate understanding of the nature of science" or an
understanding of "science as a way of knowing" has been a perennial objective of science
instructiotL The consequences fiar students who do not understand the nature of science
are the lack of knowledge, skills, and attitudes necessary to make individual decisions in
an increasingly scientific and technological world. Although the "nature of science" has
been defined in numerous ways, it most commonly refers to the values and assumptions
inherent to the development of scientific knowledge (Lederman and Zeidler, 1987).
The longevity of the nature of science objective can be traced back in the
literature to the reports of the Central Association of Science and Mathematics Teachers
(1907) in which a strong argument was presented for increased emphasis on the scientific
method and the processes of science. Most recently, the nature of science objective has
been recognized as a critical component of scientific literacy (American Association for
the Advancement of Science, 1989; National Research Council, 1996). Clearly, the
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science education community has been persistent in its advocacy for improved student
understanding of the nature of science. In fact, Meichtry (1992) identified the nature of
science as the most critical objective of science education designed to increase scientific
literacy of citizens.
The initial research related to the nature of science objective focused on the
assessment of student conceptions of the nature of science. Lederman (1992) and
Meichtry (1993) identified instruments developed by Cooley and Klopfer (1963), Rubba
(1977), and Kimball (1968) that have been widely used on precollege student
populations in an effort to measure student understanding of the nature of science.
Klopfer and Cooler (1963) developed the Test on Understanding Science (TOUS),
which was designed to measure students' understanding of the nature of science. Using
the TOUS, both researchers concluded that high school students' understanding of the
scientific enterprise and of scientists was inadequate. Miller (1963), using the TOUS,
also found disturbingly inadequate student conceptions.
Rubba (1977) using the Nature of Scientific Knowledge Scale (NSKS), found
that 30 percent of the high school students surv^ed believed that scientific research
reveals absolute truth. Rubba used the NSKS instrument to measure the understanding
of precollege students about the nature of scientific knowledge. Most of Rubba's sample
believed that scientific theories, with constant testing and confirmation, eventually
mature into laws.
Kimball (1968), using the Nature of Science Scale (NOSS), compared the
understandings of the nature of science of scientists and science teachers. He concluded
that there is no difference in the concept of the nature of science held by scientists and
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qualified science teachers ^ e n their academic backgrounds are similar. Furthermore,
Kimball stated that

. .if it is desired that science teachers have a better understanding of

science,.. then consideration may need to be given to the inclusion of work toward this
goal in the teacher training program.” hi a later investigation Billeh and Hasan (1975),
using the Nature o f Science Test (NOST), measured teachers’ understanding of the
nature of science before and after a four-week training program. The summer training
course consisted o f lectures and demonstrations in methods of teaching science,
laboratory investigations related to the science program, enrichment activities, and
twelve 50-minute lectures in the nature of science. The study concluded that there were
no significant relations between the teachers’ gain scores and their educational
qualification, the subject(s) th ^ teach, their science teaching experience, and their
previous inservice training.
Most recently, Tamir and Zohar (1991) studied students’ understanding of
teleological and anthropomorphic reasoning about biological phenomena and their ability
to distinguish between the two types of reasoning. In general, the researchers concluded
that (a) most students do not attribute human purposeful behavior to plants, (b) most
students attribute at least some human purposeful behavior to animals, and (c)
teleological reasoning is common among high school students.
Klopfer (Klopfer & C ool^, 1963) developed the first curriculum designed to
improve students' conceptions of the nature of science. Klopfer expected that materials
derived fi-om the history of science would help to convey important ideas about science
and scientists. Klopfer foimd that students receiving the modified curriculum exhibited
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greater gains on the TOUS than control groups. Other researchers later confirmed these
findings.
The research findings on curriculum effects were unfortunately not all positive.
Studies began to show that when variables such as teacher training, experience, and
student background were held constant, there were no significant differences found in
students' conceptions o f the nature of science (Troxel, 1968; Tamir, 1972). Researchers
thus concluded that the curricula projects of the 1960s were not significantly better than
the traditional courses o f study.
Research efforts shifted toward programs designed to improve science teachers'
conceptions of science with the expectation that improved student conceptions would
follow. The decision to shift the focus was based on the observation that when all
variables were held constant, that there were significant differences in students' ability to
understand the nature o f science when they were taught by different teachers. Miller's
(1963) comparison of the TOUS scores of high school biology teachers and secondary
students is reflective of the seriousness feeing science educationu Miller's study revealed
that a surprising percentage (ranging fi’om ten percent to 70 percent) of students in high
school scored higher on the TOUS than 25 percent of the science teachers. Miller
concluded that teachers do not possess an acceptable understanding of science. Behnke
(1961) sampled 400 biology teachers, 600 physical science teachers, and 300 scientists to
assess their understanding of the nature of science. Over 50 percent of the science
teachers felt that scientific findings were not tentative.
The National Science Foundation (NSF) responded to the seriousness of science
teachers’ inadequate conceptions of science by funding academic institutes to help
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remedy the problem. Scfaannaim and Harris (1992) studied the influence of a three-week
NSF institute intended to update biology teachers' background in the nature of science
and knowledge of evolutionary theory. The training sessions required participants to
engage, both formally and informally, in discussion of biological and geological themes,
utilize peer discussion as an alternative instructional approach, and participate in
activities designed to generate an understanding of the nature of science. Schannann and
Harris (1992) reported significant increases in participants’ acceptance of the theory of
evolution and their understanding of applied evolutionary principles and the applied
nature of science. The consensus, however, was that the institutes did not significantly
change high school teachers' understandings of the nature of science or their instructional
approaches. The research established that teacher possession of appropriate conceptions
o f the nature of science did not necessarily result in the demonstration of those teaching
behaviors that were related to improved student conceptions.
Research studies attempted to analyze the relationship between content
instruction and the development of teachers’ understanding about the nature of science.
Gallagher (1991), examining textbooks used by teachers, found that textbooks have a
strong influence on the content of science. Teachers place strong emphasis on the body
of science knowledge. Textbooks present scientific knowledge as established focts and
doctrines. Lecture, demonstration, tectbook readings, and memorization dominate
science instruction. Teachers give little attention to the nature of science or to how the
knowledge of science is formulated. Gallagher (1991) observed that most teachers
emphasize the scientific method during the first few days of school and subsequently rely
on the terminology of science as foremost in class work, homewoit, and test.
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Bybee et al. (1991) found that teachers have no formal education in history,
philosophy, or sociology of science, nor has their scientific training provided them with
much understanding of the processes by which scientific knowledge is formulated.
Science preparation courses traditionally place great emphasis on rapid coverage of a
large body of specific knowledge. Traditional science preparation courses provide the
learner with considerable knowledge but relatively little information about the history or
philosophy of science. Teacher preparation with such strong emphasis on the body of
scientific knowledge will produce teachers who view science as foctual and seldom
subject to change. Textbooks thus present scientific knowledge as “revealed truth.”
Emphasis is placed on memorization without giving much attention to the nature of
science or to how science is formulated or validated (Glasson and Lalik, 1993).
StofSett and Stoddart (1994) examined attempts to shift the focus from
traditional methods of instruction that emphasize memorization o f foots and procedures
toward methods that focilitate the development of an understanding of the nature of
science. In working primarily with elementary teachers, Stoflflett and Stoddart observed
that the traditional instruction that occurs in the majority of science content courses
rarely challenges or improves students’ preconceptions about science content. The
researchers observed that teacher candidates entered science methods courses with
traditional notions of what it means to teach science. These individuals planned to rely
heavily on textbooks in both their planning and practice.
A similar study by Cronin-Jones and Shaw (1992) examined the influence of
methods instruction on the beliefo of preservice elementary and secondary teachers. The
study was designed to determine the beliefs of preservice elementary and secondary level
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science teachers b^ore and after participation in a science methods course. The
researchers afBrmed that preservice teachers already possess some knowledge about
teaching and have an organized belief structure r^arding teaching when they enter
methods instruction.
Gallagher (1991) reported the results of a series of investigations related to
preservice and inservice secondary teachers' knowledge and belieft about the philosophy
of science, and how these bdiefs and knowle(%e affect classroom practice. The results
of this investigation identified two basic shortcomings of preservice science education:
(a) preservice teachers need more exposure to the nature of science and (b) preservice
science teachers need experience in learning how to teach the nature o f science.
The development of teachm' conceptions of the nature of science appears to
offer the most promise toward achieving scientific literacy for all students. Teachers
unfortunately have had little formal education in the history or philosophy o f science, nor
has their scientific training provided them with much understanding o f how scientific
knowledge is formulated. Science preparation training programs have traditionally
placed great emphasis on a large body o f specific knowledge placing little emphasis on
how the knowledge is developed. Teacher preparation programs thus produce teachers
who view science as factual without giving much attention to the nature of science.
Current methods of instruction and present science textbooks have impeded
progress toward science literacy. Teachers focus too much attention on learning
answers to questions, drill and practice, and reading rather than doing. Recognizing that
scientific literacy cannot be achieved with our current educational system. Project 2061
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(AÂAS) and the National Science Education Standards (NRC) have called for a national
effort to change the current state of af6irs in education.
Science fo r A ll Americans (1990) describes the current science curricula as being
overstuffed and undernourished. Schools nujst b ^ jn teaching less so that subject matter
can be taught better. The reform of science education will require a complete
transformation of the way prospective science teachers are educated.
In response, leaders in the field o f science education have recommended
instructional materials and improved methodolo^ as the means to develop better student
understanding of the nature of scientific knowledge. Recommended strategies to

inq)rove student understanding of the nature of science include opportunities for student
to conduct real experiments, activities to provide a historical perspective, activities that
involve students in the investigative nature of science, emphasizing thinking skills over
specialized vocabulary, reducir% the volume of material covered, and weakening rigid
subject-matter boundaries (AAAS, 1989).
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CHAPTERS
METHODOLOGY

Rationale for Research Methods
Research questions should guide the selection of methods used in any
investigatioiL The challenge €acmg researchers is first to understand the problem,
determine what questions to ask, and then select a mode of disciplined inquiry most
zqipropriate to those questions. The goals of my research included describing the
current implementation of evolution instruction in Louisiana public schools and
assessing teacher attitudes toward biological evolution. Cleaiiy, the research required
answers to questions such as
(a) To what extent is evolution being taught in the secondary schools of
Louisiana?
(b) To what extent do secondary biology teachers in Louisiana understand
evolution?
(c) To what extent is textbook coverage of evolution presented by teachers to
Louisiana secondary students?
(d) To what extent do secondary biology teachers believe that based on their
current level o f instruction, students know and are able to do various
competencies identified with the Louisiana Department of Education Life
Science Strand addressing Biological Evolution?
The research design utilized qualitative and quantitative data collection
techniques. It is now widely agreed that many educational researchers accept the idea
that there are two different but equally l^jtim ate approaches to inquiry. The demand
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that a research be "either/or" has been replaced by the desire to utilize both approaches
in combination or to "draw on both styles at appropriate times and in appropriate
amounts" (Cronbach et al., 1980, p. 223).
Spector (1984) described qualitative methods as an inductive reasoning process
capable of generating hypotheses and theory. Inductive analysis begins with openended observations as the researcher attempts to derive meaning from the setting under
study. The qualitative researcher thus employs the details and specifics of the data to
discover important categories, dimensions, and interrelationships without making prior
assumptions or specifying hypotheses. Patton (1990) e?q)lained that the categories,
themes, and subsequent hypotheses that emerge are “grounded” in the data themselves,
rather than imposed on the setting a priori through hypotheses or deductive constructs.
In a similar vein, Rist (1982) characterized qualitative methods as seeking a
holistic understanding o f the event, situation, or phenomenon. The holistic approach
assumes that the whole event under study is understood as a complex system that is
more than the sum of its parts. Thus, unlike evaluation conducted in a quantitativeexperimental tradition, it is insufficient simply to study and measure parts of a situation
by gathftring data about isolated variables, categories, or dimensions. The holistic
approach to qualitative research challenges the observer to extract the central unifying
principle of a particular setting under investigation.
The qualitative research methods that have the most relevance to my proposed
research include phenomenology and symbolic interactionism. Phenomenological
inquiry focuses on the question, “What is the structure and essence of experience of this
phenomenon for these people?” (Patton, 1990) A phenomenological study is one that
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focuses on participants* subjective experiences and interpretations of the world.
Symbolic interactionism asks the question, “What common set o f symbols and
understanding have emerged to give meaning to participants* interactions?** A premise
of symbolic interactionism is the belief that people act according to how they
understand the meanings o f words, things, and acts in their environment (Bogdan &
Biklen, 1992). The meanings given to objects, events, or experiences are constantly
being constructed through interaction with other individuals.
The qualitative research methods of phenomenology and symbolic
interactionism use one or more techniques for collecting empirical materials. These
techniques range from interviews to observational techniques such as participant
observation and tieldwork.
Researcher
Because of my involvement in challenging Louisiana*s 1981 Creationism Act,
researcher bias becomes an important consideration o f the study. My science education
bias shaped important aspects of this study including the selection of the study content,
the formulation o f research questions and methods, and data analysis.
Science Education B ias

My undergraduate training in science education at the University of
Southwestern Louisiana resulted in my certification to teach high school biology. I
subsequently earned a Master*s of Education degree fi’om USL with a minor in biology.
USL*s undergraduate and graduate courses in zoology and botany were predominantly
taught with evolution as the underlying theme of biology. These courses shaped my
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personal belief that all students should understand the concept of evolution by natural
selection, the evidence and arguments that support it, and its importance in history.
I chose to challenge the 1981 Louisiana Creationism Act because of the threat it
posed to science education. The legislation required that teachers allot equal time to
creation science and evolution science in the classroom. Believing that the l^slation
would be detrimental to Louisiana students and science education in general, I joined
with the American Civil Liberties Union in questioning the constitutionality of the
Louisiana legislation.
In 1987, in Edwards v. Aguillard, the U.S. Supreme Court held unconstitutional
Louisiana’s “Creationism Act.” The Court found that the provision of a comprehensive
science education is undermined when teachers are forbidden to teach evolution except
when creation science is also taught.
Given my personal involvement in Edwards v. Aguillard and my teaching
experience as a high school biology instructor, I elected to study the current level of
evolution instruction in the public schools of Louisiana. These experiences help shape
the manner in which I approached the research study.
At the outset of the study, my position was that teaching biology required
classroom discussions and laboratory «periences on evolution. My position was
shared by the National Science Education Standards, released by the National Research
Council in 1996, A Frameworkfo r High School Science Education released by the
Scope, Sequence, Coordination project of the National Science Teachers Association in
1996, the Benchmarksfo r Science Literacy released by the American Association for
the Advancement of Science in 1993, and Developing Biological Literacy released by

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

55

the Biological Sciences Curriculum Study in 1993. These documents all agree that
evolution is the unifying theory of biology.
I began my study with an understanding of that evolution is crucial for a student
to synthesize and integrate biological concepts. A failure to comprehend evolution and
apply biological concepts assures that scientific literacy cannot be achieved.
The goal of the selected research strategy was the collection of baseline data
regarding the status of evolution instruction in Louisiana public high school biology
classes. I sought meaningful, credible, reliable, and confirmable findings. In doing so,
I did not set out to prove a particular perspective or manipulate the data to arrive at
predisposed truths. It is my position that the bias derived from my prior experience as a
high school biology teacher and as a litigant of the Louisiana Creationism Act enables
me to understand the position, feelings, experiences, and worldview of current high
school biology teachers. Patton (1990) acknowledges that qualitative research depends
on, uses, and enhances the researcher’s direct experiences and insights about those
experiences. Recognizing the influence of the articulated biases allows the biases to be
understood by the researcher and the reader.
Research Desien
The research design of this dissertation incorporates a survey strategy described
by Jaeger (1988) and includes a census of respondents (Spradley, 1979) consisting of
Louisiana public secondary school biology teachers teaching one or more sections of
biology aimually. The Louisiana Department o f Education (LDE) adopted in May 1997
the Louisiana Science Framework, which serves to guide the process of reforming
science education in this state. This Framework document outlines instructional
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content, teaching methodologies, and assessment strategies necessary to enable students
to become scientiGcally and technologically literate so that they can function
responsibly in the global community of the 21st century. A team of Louisiana
educators and citizens collaborated to produce content standards that define what a
scientifically literate person should know, understand, and be able to do. Benchmarks,
which are subcat%ories of the standards, describe more specifically what a student
should know and be able to do within a content standard. The content team reviewed
national standards as well as standards fi-om individual states and other countries. The
Life Science strand includes the following standard for grades 9-12: ''Students become
aware of the characteristics and life cycles of organisms and understand their
relationship to each other and to their environment” (Louisiana Science Content
Standards, 1997). Biological evolution is identified as a major content area under the
life science strand and includes the following:
1.
2.
3.
4.
5.
6.
7.

exploring experimental evidence that supports the theory of the origin of
life;
recognizing the evidence for evolution;
discussing the patterns, mechanisms, and rate of evolution;
classifying organisms;
distinguishing among the kingdoms;
comparing and contrasting life cycles of organisms; and
comparing viruses to cells. (Louisiana Science Content Standards, 1997)

New state assessments that align with the standards and benchmarks will be developed
by the Louisiana Department of Education to provide a measure of Louisiana students’
performance in the core academic areas. The census will (1) profile high school
secondary biology teachers in Louisiana in terms of various demographic variables, (2)
assess the current level o f evolution instruction in Louisiana public schools, and (3)
survey teacher attitudes regarding evolution instruction.
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Subjects
The public high school teachers of Lomsiana currently teaching one or more
sections of biology for the 1997-98 school term constitute the population of this
research. The subjects served as respondents for purposes o f the quantitative nature of
this study. Subjects served as participants in the qualitative portion of this research.
A questionnaire was used as the data-gathering instrument. It included questions
designed to gather information concerning the status of evolution instruction in
Louisiana public high school biology classes. Specific questions profiled biology
teachers in terms o f various demographic variables, assess the current implementation of
evolution instruction in terms of allocation of instructional time, and assess biology
teachers’ acceptance of evolutionary theory.
Ouantrtativft Description o f OuestinnnairR

In order to answer the research questions, a 58-item questionnaire (see Appendix
C) was developed. Responses to the items in the questionnaire will yield data that can be
quantified for statistical analyses. The questionnaire was validated by a group of biology
educators. The questionnaire items were related to the dependent and independent
variables considered in this study. The independent and dependent variables considered
in the questionnaire were as follows:
Independent variables
1.
2.
3.
4.
5.
6.
7.

Teaching e?q)eriences (biology or life science) of respondents
Respondents number of credit hours in biology
Years since respondents last college course in biological evolution
Gender
Age
Enrollment o f high school where respondent teaches
Size of community where respondent teaches

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

58

9.
8.
9.
10.

Respondents opinion regarding the teaching of evolution and ahemative
theories in high school biology
Textbooks used by respondents and instructional emphasis regarding
evolution
Membership in professional science/science teaching organizations
Respondents’ science journal reading habits

Dependent Variables
1.
2.

Respondents emphasis on teaching evolution
Respondents emphasis on teaching akematives to evolution
Louisiana Rinlnpv Teacher Survey Instrument

The questionnaire introduction indicates that the survey has been developed to
establish baseline data pertaining to the status of evolution instruction in public
secondary high schools in Louisiana. Respondents were assured that this questionnaire
would be conhdaitial and anonymous. The questionnaire could not be traced or
connected to any individual teacher or school. The researcher’s name, phone number,
and email address were made available should the respondent wish to contact the
researcher regarding any aspect of the questionnaire.
Questionnaire items 1- 11 consist of quantitative and nominal or cat^orical
data The data will be correlated to the dependent variables and will provide information

r^arding the respondents’ background relative to this study. Questions 7 -9 yielded
data regarding teachers’ knowledge of subject matter content. Research on teacher
knowledge indicates that without the essential base of subject matter knowledge,
teachers are unable to produce effective instruction (Tobin & Fraser, 1990).
Teachers’ knowledge of subject matter content is a particularly important issue in
science education, as a survey by Aldridge and Johnston (1984) estimated that 30
percent of the secondary science teachers are either unqualified or severely
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underqualified to teach science. Smith and Neale (1989) reported that inadequately
trained science teach«3 often have the same misconceptions and ahemative fiameworks
about science as do their students. McCoy, Wandersee, and Good (1990), in a study of
Louisiana science teachers, found that 29 percent of the teachers surveyed were not
teaching in their m^or field the msqorhy of the school day.
Questionnaire hem 12 identifies the parish in which the respondent teaches.
Research data will be sorted according to geographical regions designated by LDE
Regional Service Centers. The regions and their principal center of population are as
follows: (a) R%ion 1, New Orieans; (b) Region 2, Hammond; (c) R ^ o n 3, Thibodeaux;
(d) Region 4, Lafeyette; (e) Region 5, Lake (Shades; (f) Region 6, Natchhoches; (g)
Region 7, Shreveport; and (h) R%ion 8, West Monroe.
Questionnaire hem 13 will provide information regarding respondents’
membership in national and state science/science teaching organizations. McCoy,
Wandersee, and Good (1990) found that 15 percent of Louisiana science teachers
statewide belong to the NSTA and 24 percent are members o f the LSTA Questionnaire
hem 14 will provide information regarding respondents’ reading habits concerning
professional journals in science education. McCoy, Wandersee, and Good (1990) found
that 46 percent of Louisiana’s science teachers read science education journals monthly.
This percentage was observed to be significantly higher than their NSTA/LSTA
membership percentages. Membership in professional organizations and use of relevant
journals are important information sources for classroom teachers. The current research
effort will measure membership in professional organizations and use of relevant journal
readings for Louisiana high school biology teachers.
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Questionnaire items 15 - 22 are designed to elicit the opinion of respondents
relative to the validity, instructional emphasis, and appropriateness of evolution as well
as creationism in high school biology. Items 15 and 19 require respondents to indicate
their opinion regarding the scientific validity of evolution and creationism. Items 16 and
20 require respondents to select fi*om (a) strong emphasis, (b) moderate emphasis, (c)
little emphasis, (d) no emphasis, and (e) counter-emphasis relative to their instructional
use of each concept.
In order that these items may function as an ordinal scale for partial measurement
of how accurately evolution is being emphasized, descriptors were provided. For the
purposes of this study, the meaning of the term “strong emphasis” is “the theory of
evolution stressed throughout the course as the principle that ties together all aspects of
biology.” The meaning o f the term “moderate emphasis” is ‘instruction in at least one
unit about the theory o f evolution and usage never avoided.” The meaning o f the term
‘Tittle emphasis” is ‘Topic o f evolution rarely mentioned except in response to student
inquiry.” The meaning o f the term “no emphasis” is “no discussions regarding the theory
of evolution.” The meaning of the term “counter-emphasis” for question 22 is “the use of
creationism as an example of non-science.”
Items 17 and 21 permit respondents to comment on the appropriateness of
evolution and creationism instruction in high school biology. Items 18 and 22 ask
respondents to justify their responses. Item 23 permits respondents to indicate their
opinion of the appropriate curriculum placement for the process of evolution. Responses
to items 14 - 22 indicate the attitude of respondents relative to the teaching of evolution
and creationism in Louisiana high school biology classes. These items will be correlated
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to the dependent vaiiabie and other independent variables. A similar study by Roel6
(1987) found that 73 percent of Aricansas and Missouri science teachers indicated that
th ^ taught evolution, whereas Shankar (1989) found that 86 percent of Texas science
teachers supported the teaching of evolution. NfiUer (1990) in a study of Alabama
biology teachers found that 67 percent reported moderate or strong emphasis to
evolution.
Items 24 - 34 are designed to measure the respondents’ acceptance of evolution
and provide correlation information about the status of evolution education in Louisiana
public schools. One of the important aspects of the questionnaire was to determine the
respondents’ acceptance of basic evolutionary theory. For purposes of this study,
likert-type statements were developed using research questions derived from the
Proceedings o f the 1992 Evolution Education Research Conference (Good,
Trowbridge, Demastes, Wandersee, Hafoer, & Cummins, 1992). The statements were
written to elicit responses that demonstrate teacher acceptance o f evolutionary theory.
In addition, several statements regarding the teaching and learning of evolution will
generate in^ortant data regarding evolution teaching practices. Respondents were
required to respond to statements on a five-point Likert scale, indicating (1) Strongly
agree, (2) Agree, (3) Undecided, (4) Dis%ree, or (5) Strongly disagree.
Item 35 permitted the respondent to identify the biology textbook used for
instruction. The biology textbooks were chosen for their availability and inclusion on
Louisiana state-approved textbook adoption lists. Item 36 relates to the extent of
evolution coverage provided by the textbook, and item 37 permitted the respondent to
indicate personal satisfoction relative to the textbook coverage of evolution.
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The 1997 Louisiana Department of Education Louisiana Science Framework
includes seven Benchmaits regarding biological evolution (See Appendix D).
Benchmarks specify what students should know and be able to do, they are based on the
National Science Education Standards and reflect the goal of increased scientific literacy
for all students. The Louisiana Science Framework will assist professional development
strat^es designed to increase teachers’ knowledge of science content, teaching
methodologies, and assessment strategies. The Benchmarks will guide the development
of an assessment &ameworic to assess students’ scientific understanding and ability.
Items 38-44 permitted the respondents to indicate the extent to which their biology
students know and are able to do the biological evolution benchmarks indicated based on
their current level of instruction. The data will be correlated with the dependent
variables and other independent variables to identify any relationship between these
factors.
Items 45 - 57 will collect data relative to the degree of emphasis and the extent of
the coverage given to the topic of evolution in high school biology classes. The key
concepts or topics were derived fi'om reviewing high school biology textbooks. Topics
selected for analysis focus on the evidences for evolution, the mechanisms of evolution,
the process of evolution, theories pertaining to evolution, and other topics that would
provide additional understanding of the process of evolution. Respondents will be able
to indicate both what they taught in terms of the key concepts and how much they taught
in terms of time allocated to the concepts. Shankar (1990) found that 55 percent of
Texas biology teachers allocated fewer than five class periods on evolution instruction.
Only 12 percent of teachers allocated more than ten class periods to
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evolution. Zimmerman (1987) found that Ohio biology teachers reporting that evolution
was taught used an average of eight class periods to cover the subject. Items 45 - 57
win be treated as quantitative variables.
Item 58 wfll permit respondents to include any comments regarding any hem in
the questionnaire. Additional space is available on the back of the final questionnaire
page if more space is needed. The questionnaire concludes with a reminder to mail the
enclosed response card separately and at the same time as the questionnaire. The
response card will permh the researcher to know which questionnaires have been
returned without identifying the questionnaire whh the respondent.
Validation of th*^ Oiiftsrinnnaire
The 58-hem questionnahe was administered to a group of biology educators to
pretest the hems and instructions for ambiguity and bias. The questionnaire was
additionally reviewed by the National Center for Science EducatiotL Dr. Eugenie C.
Scott, Executive Director o f NCSE, and Ms. MoUeen Matsumura, Network Project
Director for NCSE, provided invaluable comments regarding questionnaire content. Dr.
Barbara Forrest of Southeastern Louisiana Univerâty also reviewed the questionnaire.
Dr. Forrest, a ohic of the creationist Origins Resource Association’s “Models of Origins
Curriculum Guide” (MOCG), prepared a comprehensive ohique of the MOCG for the
Livingston Parish School Board, ching hs numerous scientific inaccuracies.
Questionnaire hems were pre-tested in order to develop a research instrument capable of
providing appropriate data. The focus of pre-testing included
1. formulation of hems that would yield data capable of testing the research
questions;
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2. development of naîtrai questionnaire items in order not to influence biology
teachers’ response;
3. increasing the clarity of questionnaire items; and
4. verification that each response to questionnaire items represents interval data
for Pearson’s product-moment correlation analysis.
The questionnaire validation did not reveal any bias. Few of the items in the
questionnaire were modified for precision.
Dr. Bobby Matthews and Dr. Robert Melson from the LSU Center for
Measurement and Evaluation assisted in converting the draft instrument into a format
capable of being scaimed electronically. Scanning of questionnaire forms reduced
human error and ocpedited the collection and analysis of data. The Center for
Measurement and Evaluation assumed responsibility for photocopying the instrument,
scanning returned questionnaires and conducting data analysis. Dr. James Geaghan
from the LSU Department of Experimental Statistics recommended the appropriate
statistical measures to verify the research hypotheses.
Statigriral Analysis o f Data

Responses to questiormaire items were appropriately quantified to reflect the
research variables and yield the data for this study. The sampled population of
Louisiana public high school biology teachers was considered representative of the
entire population based on the 64 percent return rate for questionnaires. Analysis of
respondent and nonrespondent responses regarding variables such as academic level,
specific courses in evolution, belief in scientific validity of evolution, emphasis placed
on evolution, and appropriateness of biology textbook in evolution instruction showed
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no significant differences between the respondent and nonrespondent populations. The
data was therefore considered to be representative of the research population without
significant bias.
The product-moment correlation Pearson r was selected as the most appropriate
statistical tool to measure the degree of association between two variables of a bivariate
distribution. The Pearson product-moment correlation coefficient (r) is a measure of
the magnitude of the linear relationship between two variables. The value of the
correlation coefficient (r) can range fi'om -1.00 to +1.00. The more r departs firom zero,
the stronger the relationship. If r has a positive algebraic (+), the relationship between
the two variables is positive. Correlation coefficient r ’s with negative algebraic signs (r ’s) indicate negative relationships.
Pearson’s correlation coefficient assumes that each pair of variables is bivariate
normal. The Pearson correlation coefficient is not an appropriate statistic for measuring
the relationship between two related variables if the relationship is not linear.
Pearson r is not a measure of the causality of two variables; however, in some
cases a causal relationship may exist between two variables. Variables may appear to
have a positive correlation although they are not directly associated, and because r is
computed based on sample data, a strong correlation may be obtained purely by chance
rather than because o f some relationship between variables. Two variables can be
perfectly related, but if the relationship is not linear, Pearson’s correlation coefficient is
not an appropriate statistic for measuring their association.
The interpretation of the significance of a particular value of r should only
accompany the level o f significance test. In this research, the Pearson r will be used to
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compare two or more linear variables. For mcample, Pearson r will be used to compare
whether there is a relationship between a teacher’s years of teaching biology and the
number of days spent on the teaching of evolution. In this case, the null hypothesis
would state that there is no relationship between the variables. The level of significance
for Pearson r will be set at a minimum of .05 for the acceptance of statistically
significant data.
Computer Analvsis
The data were analyzed with the Statistical Product and Service Solutions
(SPSS) Release 8.0.0 from SPSS, Inc., 444 North Michigan Avenue, Chicago, D 60611.
Computer analysis was performed by the Center for Measurement and Evaluation,
Louisiana State University.
Gaining Access
A letter (See Appendix E) was mailed to all public school superintendents on
September 2, 1997, stating the rationale for the study, purpose of the research study,
description of procedures to be employed, and assurances guaranteed by the researcher.
A follow-up letter of request to twenty-five school districts that failed to respond was
mailed on September 20, 1997. The School District Consent Form (See Appendix F)
permitted the superintendent, as an authorized representative of the school district, to
allow biology teachers to voluntarily participate in the research study. Superintendents
signing the School District Consent Form understood that a 58-item questionnaire
would be forwarded to the work address of every biology teacher in their school district
and were permitting teachers to volunteer for the interview portion of the study.
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Pennission to mail a copy of the questionnaire to the work site of biology
teachers was obtained from 51 of 66 of school districts. Eleven school districts failed to
respond to two letters of request for permission to survey high school biology teachers
as shown in Table 3.1. Four districts (St Bernard, St. Tammany, Tangipahoa, and
Bossier parishes) denied permission for biology teachers to be surveyed. Therefore,
initially 212 o f775 Louisiana high school biology teachers were excluded from
participation in the research study.
Table 3.1
School Districts Failing to Permit Biology Teachers to Be Surveyed
Region

School District

1

Jefferson
S t Bernard
Pointe Coupee
St. Helena
St. Tammany
Tangipahoa
West Baton Rouge
Avoyelles
Calcasieu
Natchitoches
Bossier
Claiborne
Red River
Franklin
Lincoln

2

6
7
8

Number of Biology
Teachers
37
11
5
10
30
16
2
8
35
6
24
6
6
8
8

Biology teachers in school districts that chose not to sign the School District
Consent Form were sent an individual letter (see Appendix G) soliciting their
participation in the research study. Two hundred twelve letters of request to biology
teachers were mailed on October 7, 1997. A self-addressed response card permitted the
individual to request that a questionnaire be sent to their home address. A follow-up
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letter of request to ninety-seven teachers in Bossier, Tangipahoa, Jefferson, S t
Tammany, St. Bernard, and other nonresponding parishes was mailed on October 24,
1997. Forty biology teachers provided an alternate mailing address in order to
voluntarily participate in the research study.
Six hundred five questionnaires were mailed to biology teachers participating in
the research study on November 5, 1997. A cover letter accompanied the 58-item
questionnaire mailed to biology teachers participating in the study. A self-addressed,
postage paid envelope was included with each questionnaire for the return o f the
completed questiormaire. The cover letter (see Appendix ËT) explained that the focus of
the study is to establish baseline data pertaining to the status of evolution instruction in
the public schools in Louisiana. Respondents were assured that their responses to this
questiormaire would be confidential and anonymous. The questionnaire carmot be
traced or coimected to any individual teacher, school, or school system. Respondents
were assured that all participation in this study was completely voluntary and that
consent for participation could be discontinued at any time. A follow-up letter o f
request and a questiormaire were mailed to 356 nonrespondents on December 1, 1997
Nonresponse
In order to identify respondents without matching the respondent with his or her
response, a stamped, self-addressed response card was included with the questionnaire.
The response card was returned separately from the questionnaire. The response card
(See Appendix I) assured anonymity of questionnaire responses and provided a means
of volunteering for the interview portion of the research. The response card also
indicated that its purpose was to reduce costs of mailing follow-up questionnaires. If
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the respondent was willing to volunteer for an interview and/or requested a copy of the
research results, a designated space on the card was provided for the name, address, and
telephone number.
Identifying Interview Participants
Response cards indicating willingness to participate in the interview portion of
the research were sorted according to geographical regions designated by LDE Regional
Service Centers (See Appendix J).
The primary purpose of the response card follow-up letter (See Appendix K)
was to notify the participant of selection for an interview and to assure the participant
that the selection was done on a random basis rather than because of any data winch
may have been contributed. In addition, participants were advised that consent for
participation could be discontinued at any time.
Sixty-eight biology teachers indicated a willingness to participate in the
interview phase of the research project. Eighteen interviews were conducted during the
spring semester of the 1997-98 school teruL
In appreciation for participation, copies of Proceedings of the 1992 Evolution
Education Research Conference, hosted by Louisiana State University, were forwarded
to the first fifty respondents. Teachers participating in the interview phase of the
research received a copy of the Journal of Research in Science Teaching May 1994
Specicd Issue: The Tecu:hing caviLecarning o fBiolo^ccd Evolution.
Representativeness of Sample and Nonresponse
The importance of sample size, given the possible effect of the controversial
subject matter upon the response rate, required that the questionnaire returns be
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representative of the total population. There is, however, no general rule for
determining the appropriate sample size for any particular sample survey. There is no
clear linear relationship between sample size and total populatiorL Johnson (1989)
indicated that as the population size increases, the proportion of the population
recommended for the sample size decreases and remains relatively constant after the
number of cases equals 380. Actual sample size for a survey can only be calculated if
an accuracy level and a confidence level are known (Sanders, 1995).
Krejcie and Morgan (1970) provide a table for estimating sample size; a
population o f780 would require a sample o f258. Adjusting for an anticipated return
rate of no more than 50 percent, the sample size was estimated to be 516. Since the
total population of teachers available for sampling was slightly more than the
recommended sample size, it was decided to sample the total available population of
605 biology teachers.
Dr. James Geaghan, LSU Department of Experimental Statistics, recommended
a third mailing to nonrespondents in order to test for bias. After return of the second
mailing fifty nonrespondents were randomly selected and a third mailing sent to their

school addresses on January 5, 1998. Twenty-nine questionnaires were returned and
statistically analyzed for bias.
It is critical that questionnaire returns be representative of the total population.
The issue of nonresponse and sample representativeness thus becomes critical for the
researcher. The respondents returning the third mailing of the questionnaire were
assumed to be representative of the nonrespondents.
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The data collected in this research study was considered representative of the
total population for the following reasons:
1. Sample size calculations estimated a minimum sample of 516 returns after
adjusting for an assumed 50 percent response rate. Six hundred five
questionnaires were mailed out to the total available population of biology
teachers.
2. Questionnaires were received finm 387 (63.9 percent) of the 605 Louisiana
high school biology teachers contacted. The 64 percent return rate satisfied
the anticipated 50 percait response rate based on similar research studies
(Roelfs, 1987; Shankar, 1989).
3. Two follow-up mailings to the nonrespondents helped achieve the 64 percent
return rate.
4. Fifty nonrespondents after return of the second mailing were randomly
selected and a third mailing sent to their w oit site. The response for
questionnaire items were compared to the response of those who had
returned the first or second questionnaire mailed. Based on statistical
analysis o f selected research variables, it was concluded that the non
responding sample did not differ ftom the responding sample.
Qualitative Methods
Qualitative research uses different forms of data than those used in traditional
research methods. Patton (1990) identifies multiple sources o f data as a characteristic
of qualitative research. Fontana and Frey (1994) report that an increasing number of
researchers are using multi-method approaches to achieve broader results. Patton
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(1990) refers to the use o f a variety of data sources as triangulation. Earlier studies
examining biology teacher attitudes regarding evolution instruction relied solely on
quantitative data collection techniques (Troost, 1966; Shankar, 1989; Miller, 1990).
Shankar (1989) recommended that quantitative data collection should be supplemented

by qualitative data for betta* understanding of the problems associated whh the teaching
of evolution. I propose to counter the problems of the previous research in this area by
utilizing multiple sources o f data. The 58-hem questionnaire yielded data that could be
quantified for statistical analysis. Open-ended interviews was the dominant method of
qualitative data collection.
Interviews
Interviewing was the dominant means of qualitative data collection. Interviews
can be used to verify information, to fill in details that the researcher could not
personally observe, and to uncover personal meanings held by the participants (Smith,
1982). Patton (1990) describes four types of interviews along a continuum from
informal and conq>letely open-ended to very formal whh the questions predetermined
and asked in a standard manner. The interview strategy relevant to my proposed
research is the standardized open-ended interview. Similarly, Fontana and Frey (1994)
and Jaeger (1988) recommend unstructured interviewing, such as standardized openended, because h provides greater breadth than other types, given hs qualitative nature.
“The purpose of open-ended interviewing is not to put things in someone’s mind
(for example, the interviewer’s preconceived categories for organizing the world) but to
access the perspective of the person being interviewed” (Patton, 1990, p. 278).
Standardized open-ended interviews allow the racact wording and sequence of questions
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to be determined in advance. All interviewees are asked the same basic questions in the
same order. Questions are worded in a completely open-ended format (Patton, 1990).
Asking the same question o f each respondent minimizes interviewer effects and bias
(Fontana and Frey, 1994). However, Lythcott and Duschl (1990) caution us that the
key to successful interviews is providing the participant as much freedom of expression
as possible.
The open-ended interviews will allow me the opportunity to probe teachers’
understanding and acceptance of evolution. The research areas to be investigated using
this technique are those which will allow a description o f the current level of evolution
instruction in Louisiana public schools. Participants will sign an Interview Consent
Form prior to the interview (See Appendix L). Specific areas of investigation using this
technique will include (a) teacher’s educational preparation, (b) ahemative conceptions,
(c) conceptual ecologies, (d) teaching methodology, and (e) teaching tools. (See
Appendix M). The questions posed to biology teachers in this aspect of the study were
in part generated as areas o f needed research on evolution instruction identified in the
Proceedings o f the 1992 Evolution Education Research Corrference (Good, Trowbridge,
Demastes, Wandersee, Hafiier, & Cummins, 1992).
A weakness of the standardized open-ended interview strategy is that little
flexibility is permitted in relating the interview to particular individuals having unique
experiences or circumstances. The research strategy utilized high school biology
teachers to fonnulate, refine, and field-test interview questions.
The challenge o f qualitative interviewing will be to reduce the volume of
information, identify significant patterns, and construct a framework for communicating
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the meaning of what the data reveal. Transcripts from audiotaped interviews will form
the main body of qualitative data for my research.
Analvsis
The analysis involves three processes which may overlap: open coding, where
data is used to identify relevant categories; axial coding, where categories are refined,
developed and related; and selective coding, where the central category that ties all
other categories in the theory together is identified (Becker, 1993). The process
described by Glaser and Strauss (1967) as the constant comparative method involves
the joint collection and analysis of data while constantly comparing segments of data
within groups and between groups.
Spradley’s (1979) Developmental Research Sequence (DRS) (See Appendix
O) will be utilized to analyze the open-ended interviews of biology teachers. Spradley
(1979, 1980) provides detail methods for analyzing interview data. This includes
making: (a) a domain analysis involving a search for the larger units o f cultural
knowledge by searching for cultural symbols which are included in larger categories;
(b) a taxonomic analysis involves a search for the internal structure o f domains and
leads to identifying contrast sets; (c) componential analysis involves a search for the
attributes that signal differences among symbols in a domain; and (d) theme analysis
involves a search for the relationships among domains and how they are linked to the
culture as a whole. The twelve-step process utilizes descriptive, structural and
contrast questions to derive information that a researcher can use to understand a
cultural scene.
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Descriptive questions will be used to develop a domain analvris of the
information. Any symbolic category that includes other categories is a domain The
first element in the structure of a domain is a cover term. Cover terms are names for a
category of cultural knowledge. Second, all domains have two or more included
terms. These are folk terms that belong to the category of knowledge named by the
cover term. The third feature of all domains is a single semantic relationship. When
two categories are linked, Spradley (1979) refers to the link as a semantic relationship.
Spradley (1979) provides the following steps in domain analysis;
1.
2.
3.
4.

Select a single semantic relationship.
Prepare a domain analysis woiksheet.
Select a sample of informant statements.
Search for possible cover terms and included terms that fit the semantic
relationship.
5. Formulate structural questions for each domain.
6. Make a list of all hypothesized domains (p. 112-117).

Structural questions derived from the domain analysis are used to verify the
edstence of a domain or to elicit terms included in a domain. By using structural
questions, the researcher does not need to impose analytic cat^ories to organize the
data from interviews or participant observatiorL
The next step in the Developmental Research Sequence is making a taxonomic
analysis, which is a procedure for identifying subsets within a domain and the

relationships between these subsets. Spradley (1979) outlines the steps involved:
1.
2.
3.
4.

Select a domain for taxonomic analysis.
Identify the appropriate substitution fimne for analysis.
Search for possible subsets among the included terms.
Search for larger, more inclusive domains that might include as a
subset the one you are analyzing.
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5.
6.
7.

Construct a tentative taxonomy.
Formulate structural questions to verify taxonomie relationships.
Construct a completed taxonomy (p. 144-150).

Contrast questions can only be formulated after identifying some diftbrence
between two terms. These questions can be used to confirm differences and
similarities among a large group o f terms.
The next step in the Developmental Research Sequence is the componential
analysis, vdnch is a systematic search for the components of meaning associated with

cultural symbols. A componential analysis is helpful to the researcher looking for the
meaning that informants have assigned to their cultural categories. The process of
making a componential analysis involves searching for contrasts, sorting them out and

grouping some together as dimension of contrast
The Developmental Research Sequence outlined by Spradley (1979) shows a
linear twelve-step process. Although the sequence goes fi’om descriptive questions to
structural questions to contrast questions, the researcher never proceeds from
descriptive to structural to contrast interviews (Spradley, 1979). A pilot study was
conducted iiHlizing local biology teachers. Interviews were transcribed and evaluated
to develop a domain analysis, taxonomic analysis, and componential analysis. This
information was utilized to refine interview questions.
The process of coding begins at the onset of data collection. Concurrent
analysis of data using Spradley's (1979) Developmental Research Sequence will
permit emerging ideas and prominent theoretical constructs to arise from the data.
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Triangulation o f quantitative and qualitative data will strengthen the data
analysis process and help overcome the intrinsic bias from single-method and single
theory studies (Patton, 1990).
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CHAPTER4
PRESENTATION, ANALYSIS AND INTERPRETATION
OF QUANTITATIVE DATA

Profile of High School Biology Teachers in Louisiana
What is the profile o f high school biology teachers in Louisiana in terms o f
various demographic variables; biology certification, number of biology sections taught,
years of teaching experience, number of college semester hours in biology, years since
last college course in the biological sciences, college hours specifically devoted to
evolution, enrollment o f school, and size of community in which school is located?
Responses were received from 387 (63.9 percent) of the 605 Louisiana high
school biology teachers contacted. These responses represent 50 percent of all
individuals teaching high school biology during the 1997-98 school term in Louisiana.
The breakdown of respondents for each geogr^hical region designated by LDE
Regional Service Centers are presented in Table 4.1.
Table 4.1
Respondents by Geographical R ^ o n
(N = 385)
Region (Area)
1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (La&yette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)

Number of Respondents (n)

Percent of Total

53
60
42
64
50
38
38
42

13.7
15.5
10.9
16.5
12.9
9.8
9.8
10.9
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The responses to question 1 indicated that 353 (91.2 percent) teachers were
certified biology instructors, and 33 (8.8 percent) of the respondents were uncertified in
biology. Region 5 (Lake Charles) reported the highest percentage (96 percent) of
certified biolo^ teachers, whereas Region 7 (Shreveport) reported the lowest
percentage (84 percent) of certified biology teachers (Table 4.2).
Table 4.2
Number of Certified Biology Teachers
(N = 385)
Region (Area)
1 (New (Means)
2 (Hammond)
3 (Thibodeaux)
4 (Lafoyette)
5 (Lake Charles)
6 (Natdutoches)
7 (Shreveport)
8 (Monroe)
Composite

Certified Teachers
% (n)

Non-certified Teachers
% (n)

92 (49)
87 (52)
93 (39)
89 (57)
96 (48)
95 (36)
84 (32)
95 (40)
91 (353)

8 (4)
13 (8)
7 (3)
11(7)
4 (2)
5 (2)
16 (6)
5 (2)
9 (34)

Data on demographic variables obtained provided the following profile on high
school biology teachers in Louisiana. In terms of age, 18 poncent of the respondents
were age 22 - 30,33 po^cent between the ages of 31 - 39, 27 percent between 40-48
years o f age and 22 percent were age 49 and over as shown in Table 4.3. Region 7
(Shreveport) reported the largest percentage (32 percent) of biology teachers in the age
group 49 and over.
In terms of academic level as indicated by the highest degree reported by
teachers, 63 percent of respondents indicated bachelor’s degree, 20 percent of the
respondents had earned a master’s degree, 14 percent a master’s degree plus 30
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graduate hours, and two percent reported earning a specialist or doctorate as shown in
Table 4.4.
Table 4.3
Age of Respondents
(N = 385)
Region (Area)
1 (New Orieans)
2 (Hammond)
3 (Thibodeaux)
4 (La&yette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

22-30
% (n)

3 1 -3 9
% (n)

4 0 -4 8
5% (n)

49 and over
%(n)

15(8)
18(11)
21(9)
16 (10)
28 (14)
13 (5)
21 (8)
12(5)
18 (70)

25(13)
28 (17)
52(22)
38 (24)
34(17)
29(11)
24(9)
36 (15)
33 (128)

36 (19)
28 (17)
12(5)
28 (18)
28 (14)
32 (12)
24(9)
21(9)
27 (103)

25 (13)
25 (15)
14(6)
19 (12)
10(5)
26 (10)
32 (12)
31(13)
22 (86)

Table 4.4
Academic Degrees Held
by Respondents
(N = 385)
Region (Area)

1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (La&yette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

Bachelor’s
% (n)

Master’s
% (n)

Master’s + 30
% (n)

Specialist/
Doctorate
% (n)

57 (30)
62(37)
81 (34)
63 (40)
78 (39)
68 (26)
47 (18)
50 (21)
63 (245)

28 (15)
17 (10)
14(6)
25 (16)
14(7)
13(5)
21 (8)
26(11)
20 (78)

11(6)
22(13)
5(2)
9(6)
8(4)
16(6)
26 (10)
21(9)
14 (56)

4(2)
0(0)
0(0)
3(2)
0(0)
3(1)
5(2)
2(1)
2(8)
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Table 4.5 shows the number of c o llie semester hours in biology reported by
respondents. Thirty-four percent of the biology teachers reported earning between 1319 hours in biology, 19 percent between 20-26 hours, 14 percent between 27-33 hours,
and 28 percent reporting more than 33 hours. Region 7 (Shreveport) reported the
largest percentage (11 percent) of teachers earning between 6-12 hours and the largest
percentage (45 percent) of teachers earning more than 33 hours of biology credit.
Table 4.5
College Semester Hours in Biology
(N = 385)
Region (Area)

6 -1 2
% (n)

13 - 19
% (n)

20-26
%(n)

2 7 -3 3
% (n)

More than 33
%(n)

1 (New Orieans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafeyette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

4(2)
7(4)
5(2)
5(3)
4(2)
0(0)
11(4)
2(1)
5(18)

26 (14)
30 (18)
50 (21)
39 (25)
54(27)
29(11)
16(6)
24 (10)
34 (132)

25 (13)
15(9)
29 (12)
20 (13)
12(6)
18(7)
18(7)
. 17(7)
19 (74)

19 (10)
15(9)
7(3)
13(8)
10(5)
21 (8)
11(4)
21 (9)
14 (56)

26 (13)
33 (20)
10(4)
23 (15)
20 (10)
32 (12)
45 (17)
36(15)
28 (107)

Fifteen percent of the respondents reported taking no college courses in which
they were specifically exposed to evolution, 54 percent had completed one to two
c o llie courses in which evolution was covered in a unit, and 19 percent had completed
three to four co llie courses in evolution as shown in Table 4.6. Thirty percent of
teachers from Region 5 (Lake Charles) reported taking no college course in evolution.
Table 4.7 shows the number of years since the respondent’s last college course
in the biological sciences. Fifty-seven percent of respondents had completed a college
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course in biology within the last six years. R e^oa 8 (Monroe) reported the largest
percentage (53 percent) of teachers not completing such a course in the last six years.
Table 4.6
College Courses Taken Where Specifically
Exposed to Evolution
(N = 387)
R%ion (Area)
1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (La&yette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

0
% (n)

1 -2
% (n)

13(7)
10(6)
17(7)
9(6)
30 (15)
11(4)
18(7)
14(6)
15 (58)

53 (28)
47 (28)
64(27)
59 (38)
52 (26)
58 (22)
50 (19)
48 (20)
54 (208)

3 -4
% (n)
17(9)
28(17)
19(8) _
17(11)
10(5)
13(5)
21 (8)
26(11)
19 (74)

5 -6
% (n)

7 or more
% (n)

6(3)
7(4)
0(0)
8(5)
2(1)
5(2)
3(1)
0(0)
4(16)

11(6)
8(5)
0(0)
6(4)
6(3)
13 (5)
8(3)
12(5)
8(31)

Table 4.7
Years Since Last College Course
in Biological Sciences
(N = 385)
Region (Area)
1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (La&yette)
5 (Lake CHiarles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

0 -3
% (n)

4 -6
% (n)

7 -9
% (n)

10-12
% (n)

32 (17)
45 (27)
26(11)
22(14)
38 (19)
32 (12)
37(14)
33 (14)
33 (128)

23 (12)
17 (10)
38 (16)
34(22)
26 (13)
24(9)
13(5)
14(6)
24 (93)

13(7)
8(5)
14(6)
13 (8)
20 (10)
21 (8)
0 (0)
19(8)
13 (52)

11(6)
17(10)
7(3)
14(9)
8(4)
5(2)
18(7)
17(7)
12 (48)
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13 or more
% (n)
21(11) _
13 (8)
14(6)
17(11)
8(4)
18(7)
32 (12)
17(7)
17(66)
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Data were also obtained r^arding school enrollment represented by the
respondent. Twenty-eight percent of respondents reported teaching at high schools with
student enrollment under 500, 18 percent at high schools with student enrollment
between 501-800,20 percent with student enrollment between 801-1100 and 33 percent
with student enrollment more than 1100 as shown in Table 4.8. Community size
represented by respondents is shown in Table 4.9.
Table 4.8
School Enrollment
(N = 387)
Region (Area)

1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (La&yette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

Under 200
% (n)

201 - 500
% (n)

501 - 800
% (n)

801 -1,100
% (n)

More than
1,100
% (n)

2(1)
2(1)
0(0)
8(5)
8(4)
11(4)
8(3)
14(6)
6 (24)

8(4)
28(17)
21(9)
16 (10)
36 (18)
26 (10)
16(6)
29 (12)
22(86)

9(5)
12 (7)
21(9)
28(18)
12(6)
21 (8)
24(9)
19(8)
18 (70)

19 (10)
27 (16)
17(7)
22(14)
16(8)
26 (10)
16(6)
17(7)
20 (78)

62 (33)
32 (19)
40(17)
27(17)
28 (14)
16(6)
37(14)
21(9)
33 (129)

Relationship Between Demographic variables and Allocation of
Tnstmctional Time to Evohrtinnarv Theory
Table 4.10 shows the comparison between biology teachers possessing a
bachelor's degree and biology teachers holding greater than a bachelor’s degree in their
allocation of total instructional time to evolutionaiy theory. The data show those
teachers holding greater than a bachelor’s degree allocate more time to evolutionary
theory than teachers possessing a bachelor’s d%ree only. Fifty percent of teachers
holding greater than a bachelor’s degree allocated five or fewer hours of instructional
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time to evolutionaTy theory as compared to 66 percent of biology teachers holding a
bachelor’s degree only. Fourteen percent of biology teachers holding only a bachelor’s
degree allocated more than 7.5 hours of instructional time to evolutionary theory as
opposed to 18 percent of biology teachers holding greater than a bachelor’s degree.
Table 4.9
Population of Community
(N = 385)
R%ion (Area)

1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafeyette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

Less than
1000
%(n)

1,000 to
5,000
% (n)

5.000 to
20.000
% (n)

20,000 to
50,000
% (n)

0(0)
10(6)
7(3)
11(7)
14(7)
16(6)
8(3)
7(3)
9(35)

4(2)
25 (15)
29 (12)
30 (19)
28 (14)
29(11)
24(9)
33 (14)
25 (96)

26 (14)
8(4)
20 (12)
20 (12)
26(11) _ 26(11)
8(5)
34(22)
6(3)
22(11)
26 (10)
18(7)
21 (8)
13 (5)
26(11)
19(8)
17(65)
23(89)

More than
50,000
% (n)
62 (33)
25 (15)
. 12(5)
17(11)
30 (15)
11(4)
34(13)
14(6)
26 (102)

Table 4.11 shows the comparison o f the allocation of instructional time to
evolutionary theory between biology teachers with fewer than three college courses in
which evolution was specifically discussed and biology teachers with three or more
college courses in which evolution was discussed. Twenty-four percent o f teachers
reporting fewer than three college courses in which evolution was specifically discussed
allocated fewer than 2.5 hours o f instructional time to evolutionary theory. By contrast,
only nine percent of teachers reporting more than three college courses in which
evolution was discussed allocated fewer than 2.5 hours of instructional time to
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evolution. Fifty-six percent of teachers reporting three or more co llie courses in
which evolution was discussed allocated more than five class periods to evolutiorL
Table 4.10
Comparison of Teachers with a Bachelor’s Degree and Teachers with Course Work
Beyond the Bachelor’s Degree in Allocation o f Instructional Time to Evolutionary
Theory
(N = 241)
0 -2 .5
Periods

2.51-5.0
Periods

5.01-7.5
Periods

More than
7.5 Periods

Bachelor’s degree only
Frequency
Percentage

53
22.0

105
43.6

49
20.3

34
14.1

Greater than bachelor’s
degree
Frequency
Percentage

20
14.2

51
36.2

44
31.2

26
18.4

Instructional Time

Table 4.11
Comparison of Teachers with Fewer than Three College Courses Discussing Evolution
and Teachers with Greater than Three College Courses Discussing Evolution in
Allocation of Instructional Time to Evolutionary Theory
(N = 263)
0 -2 .5
Periods

2.51-5.0
Periods

5.01-7.5
Periods

More than
7.5 Periods

Fewer than three coll%e
courses in which evolution
was discussed
Frequency
Percentage

62
23.6

115
43.7

56
21.3

30
11.4

Three or more co llie
courses in which evolution
was discussed
Frequency
Percentage

11
9.2

41
34.2

37
30.8

30
25.0

Instructional Time
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In terms of college hours in biology. Table 4.12 shows the comparison between
biology teachers with fewer than twenty college credit hours in biology and teachers
with more than twenty college credit hours in biology in terms o f instructional time
allocated to evolutionary theory. Seventy-one percent of teachers with fewer than
twenty coll%e credit hours in biology allocated five or fewer hours o f instructional time
to evolutionary theory. Forty-three percent of teachers reporting twenty or more c o llie
credit hours in biology allocated five or fewer hours of instructional time to evolution.
Table 4.12
Comparison of Teachers with Fewer than Twenty Semester Credit Hours in Biology
and Teachers with Twenty or more Semester Credit Hours in Biology in Allocation of
Instructional Time to Evolutionary Theory
(N = 234)
0 -2 .5
Periods

2.51 -5 .0
Periods

5.01-7.5
Periods

More than
7.5 Periods

Fewer than twenty college
hours in biology
Frequency
Percentage

40
27.4

65
44.5

26
17.8

15
10.3

Twenty or more college
hours in biology
Frequency
Percentage

33
14.1

90
38.5

66
28.2

45
19.2

Instructional Time

In order to identify significant relationships, total instructional time devoted to
evolutionary concepts was correlated with the highest degree, college hours in biology
and college courses in which evolution was specifically discussed. Data obtained for
teachers indicating higher than a Bachelor’s degree (N = 142) indicated a significant
positive correlation between instructional time allocated to evolutionary theory and
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collée semester hours in biology (r = .364), between instructional time devoted to
evolution and c o llie courses specifically exposed to evolution (r = .282), and modest
correlation between instructional time devoted to evolutionary theory and cormnuoity
size (r = .224) as shown in Table 4.13.
Table 4.13
Correlations Between Demographic Variables and Instructional Time Allocated to
Evolutionary Theory by Teachers With Course Work Beyond the Bachelor’s Degree
(N=142)
Instructional
time

Age

Highest
d^ee

CoU%e
Semester
Hours in
biology

1.000
Instructional
Time
.066
Age
.139
.429**
KQghest d%ree
.364**
.285**
.377**
C o llie
semester hours
in biology
.338**
.217**
.184*
.282**
College courses
specifically
exposed to
evolution
.162
.224**
.125
.146
School
enrollment
** Pearson Correlation is significant at the 0.0 level (2-tailed).
* Pearson Correlation is significant at the 0.05 level (2-tailed).

College
courses
specifically
Exposed to
evolution

.140

Data for biology teachers indicating less than three c o llie courses in which
evolution was specifically discussed (N = 264) showed a modest correlation between
instructional time devoted to evolution and respondent’s age (r = .187). Positive
correlation was also noted between instructional time and highest degree (r = . 199),
between instructional time and college semester hours in biology (r = . 159) and between
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instructional time and coU ^e courses specifically devoted to evolution as shown in
Table 4.14.
Table 4.14
Correlations Between Demographic Variables and Instructional Time Allocated to
Evolutionary Theory by Teachers Indicating Less than Three College Courses
Specifically Devoted to Evolution
(N = 264)
Instructional
time

Age

Ifighest
degree

College
Semester
Hours in
biology

1.000
Instructional
Time
187**
Age
.199**
.421**
Highest degree
.159**
.171**
.383**
College
semester hours
in biology
.066
.001
-.054
.216**
College courses
specifically
devoted to
evolution
.118
.023
.035
.082
School
enrollment
** Pearson Correlation is significant at the 0.0 level (2-tailed).
* Pearson Correlation is significant at the 0.05 level (2-tailed).

College
courses
specifically
Devoted to
Evolution

.046

Table 4.15 shows that the data for biology teachers indicating less than 20
college semester hours in biology (N = 147) revealed a negative correlation between
instructional time devoted to evolutionary theory and college semester hours in biology
(r = -.317). The demographic variables of age, highest degree, school enrollment and
community size showed no significant correlation to the instructional time devoted to
evolutionary theory.
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Table 4.15
Correlations Between Demographic Variables and Instructional Time Allocated to
Evolutionary Theory by Teachers Lidicating less than Twenty College Hours in Biology
(N=147)
Instructional
time

Age

Highest
Degree

College
Semester
Hours in
biology

1.000
Instructional
Time
.070
Age
.337**
-.006
Ifighest degree
-.317**
-.012
-.009
College
semester hours
in biology
.107
.318**
.077
.078
College courses
specifically
devoted to
evolution
-.050
-.107
-.023
.085
School
enrollment
** Pearson Correlation is significant at the 0.0 level (2-tailed).

College
courses
specifically
Devoted to
Evolution

.050

Allocation o f instructional time to evolutionary theory is thus related to the
following demographic variables;
a. age
b. teaching experience
c. respondents’ credit hours in biology
d. respondents’ college courses specifically devoted to evolution
e. community size
The demographic variables of gender, years since respondents’ last college
course in the biological sciences, years teaching biology, and school em-oHment
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showed no statistically significant relationship to instructional time allocated to
evolutionary theory.
Acceptance o f Evolutionary Theory
Acceptance of evolutionary theory was measured in terms of the number of
respondents reporting that the theory of evolution has a valid scientific foundation,
emphasis placed on evolution instruction, and respondent attitudes regarding
appropriateness o f evolution in high school biology as reflected by responses to items
15, 16, and 17 in the questionnaire.
Table 4.16 shows that 84 percent of respondents agreed that the theory of
evolution has a valid scientific foundation. Six percent of respondents reported that the
theory of evolution does not have a valid scientific foundation. Region 8 (Monroe)
reported the lowest percentage (61 percent) of respondents indicating that the theory of
evolution has a valid scientific foundation and the largest percentage (27 percent) of
respondents indicating “Not Sure” regarding the scientific validity of the theory of
evolution.
Regarding the emphasis placed on evolution instruction. Table 4.17 indicates
that 77 percent of respondents reported moderate to strong emphasis for evolution
instruction. Region 4 (Lafayette) reported the highest percentage (85 percent) of
respondents indicating moderate to strong emphasis for evolution instruction, whereas
Region 8 (Monroe) reported the highest percentage (31 percent) of respondents
indicating little to no emphasis placed on evolution instruction.
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Table 4.16
Respondents’ Beliefs R^arding Scientific Validity o f Evolution
(N = 387)
Region (Area)
1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafiiyette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

Yes
%(n)

No
%(n)

Not Sure
% (n)

85(44)
85 (51)
90(38)
88(56)
88(44)
87 (33)
84(32)
61 (25)
84(323)

2(1)
7(4)
2(1)
3(2)
4(2)
8(3)
13 (5)
12(5)
6(23)

13 (7)
8(5)
8(5)
9(6)
8(4)
5(2)
3(1)
27(11)
10 (39)

Table 4.17
Enq)hasis Placed on Evolution Instruction
(N = 387)
R%ion (Area)

Strong
% (n)

Moderate
% (n)

Little
% (n)

None
% (n)

1 (New Orieans)
2 (Hammond)
3 (Thibodeaux)
4 (La&yette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

26 (14)
12(7)
10(4)
16 (10)
8(4)
13 (5)
18(7)
7(3)
14 (54)

53 (28)
68 (41)
67 (28)
69(44)
64(32)
61(23)
58(22)
62 (26)
63 (244)

15 (8)
15(9)
21 (9)
14(9)
24 (12)
21 (8)
21 (8)
29 (12)
19 (75)

1(3)
5(3)
2(1)
2(1)
4(2)
5(2)
3(1)
2(1)
4(14)

Ninety-two percent of respondents indicated that evolution should be presented
in high school biology. R%ion 1 (New Orleans)) reported the highest percentage (96
percent) indicating that evolution should be presented in biology. Region 4 (Lafiiyette)
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and Region 6 (Natchitoches) reported the lowest percentage (89 percent) indicating that
evolution should be presented in high school biology as shown in Table 4.18.
Respondents were required to select statements providing justification for their
positive answer to the question, “Should evolution be presented in high school
biology?” Two hundred forty-five respondents indicating that evolution has a valid
scientific foundation selected the statement “Students cannot understand the natural
world without some knowledge of evolution,” as shown in Table 4.19. One hundred
seventy-nine respondents selected the statement, “Evolution is a unifying central theme
in biology,” as justification for teaching evolution.
Table 4.18
Respondents’ Answers to the Question, “Should Evolution be
Presented in High School Biology?”
(N = 384)
R%ion (Area)
1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafoyette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

Yes
% (n)

No
% (n)

96 (50)
93 (56)
95 (40)
89 (56)
92(45)
89 (34)
92(35)
93 (39)
92 (355)

4(2)
7(4)
5(2)
11(7)
8(4)
11(4)
8(3)
7(3)
8(29)

Relationship Between Teachers’ Acceptance of Evolution and Their Allocation of
Tn.stnictinnal Time to Evolutionarv Thenrv

Table 4.20 shows the comparison between biology teachers indicating that the
theory of evolution has a valid scientific foundation and biology teachers disagreeing
that evolution is scientifically valid. The data show those teachers indicating that the
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theory of evolution is scientifically valid allocated more instructional time to
evolutionary theory than those teachers indicating that the theory of evolution was not
scientifically valid. Fifty-seven percent of biology teachers indicating that evolution
was scientifically valid allocated five or fewer hours of instructional time to
evolutionary theory as compared to 70 percent of biology teachers indicating that
evolution was not scientifically valid. Twenty-six percent of biology teachers
indicating that evolution was not scientifically valid allocated less than 2.5 hours of
instructional time to evolutionary theory.
Table 4.19
Respondents’ Justification to the Question “Should Evolution be
Presented in Ifigb School Biology?”
(N = 522)

1. Evolution is a unifying central theme in biology.
2. Students cannot understand the natural world without
some knowledge o f evolution.
3. Evolutionary theory conflicts with the biblical account of
creatiotL
4. Evolutionary theory not supported by scientific evidence.
5. There are altemative theories more useful in explaining
the history of the natural world.
6. Avoidance; Although I accept the theory of evolution, I
do not want to arouse controversy by teaching it.

Yes
% (n)

No
% (n)

37(179)
50 (245)

11(4)
17(6)

6(30)

33 (12)

<1 (1)
1(5)

22(8)
11(4)

5(26)

5(2)

Table 4.21 shows the comparison between biology teachers indicating
“Moderate” to “Strong’ emphasis on evolution instruction and biology teachers
indicating “Little” or “No” emphasis on evolution instruction in their allocation of
instructional time to evolutionary theory. Forty-eight percent of biology teachers
indicatir^ moderate or stror% emphasis on evolution instruction allocated more than
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five class periods to evolutionary theory as compared to 14 percent of biology teachers
indicating little or no emphasis on evolutionary theory. Forty percent o f biology
teachers indicating little or no emphasis on evolutionary theory allocated less than 2.5
periods to evolutionary concepts.
Table 4.20
Comparison of Teachers Agreeing that Evolution is Scientifically Valid and Teachers
Disagreeing that Evolution is Scientifically Valid in Allocation of Instructional Time to
Evolutionary Theory
(N = 341)
Instructional Time
Evolution scientifically
valid
Frequency
Percentage
Evolution not scientifically
valid
Frequency
Percentage

0 -2 .5
Periods

2.51-5.0
Periods

5.01-7.5
Periods

More than
7.5 Periods

52
16.3

130
40.8

83
26.1

53
16.7

6
26.1

10
43.5

4
17.4

3
13.0

Table 4.21
Comparison of Teachers Indicating Moderate or Strong Emphasis on Evolution
Instruction and Teachers Indicating Little or No Emphasis on Evolution Instruction in
Allocation of Instructional Time to Evolutionary Theory
(N = 382)
Instructional Time
Moderate or strong
emphasis on evolution
Frequency
Percentage
Little or no emphasis
on evolution
Frequency
Percentage

0 -2 .5
Periods

2.51-5.0
Periods

5.01-7.5
Periods

More than
7.5 Periods

37
12.7

115
39.3

84
28.7

56
19.2

36
40.0

41
45.6

9
10.0

4
4.4
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Regarding the placement of evolution in high school biology. Table 4.22 shows
the comparison between biology teachers indicating that evolution is appropriate for
high school biology and biology teachers indicating that evolution is inappropriate for
high school biology in their allocation of instructional time to evolutionary theory.
Seventy-nine percent of biology teachers indicating that evolution was inappropriate for
high school biology allocated less than five class periods to evolution.
Table 4.22
Comparison o f Teachers Indicating that Evolution is Appropriate for Ifigh School
Biology and Teachers Indicating that Evolution is Inappropriate for Ifigh School
Biology in Allocation of histructional Time to Evolutionary Theory
(N = 241)
0 -2 .5
Periods

2.51-5.0
Periods

5.01-7.5
Periods

More than
7.5 Periods

Evolution appropriate for
high school biology
Frequency
Percentage

58
16.6

146
41.7

88
25.1

58
16.6

Evolution inappropriate for
high school biology
Frequency
Percentage

14
48.3

9
31.0

4
13.8

2
6.9

Instructional Time

Instructional time allocated to evolutionary concepts was correlated with teacher
belief regarding scientific validity of evolution, emphasis on evolution instruction and
belief regarding evolution as an appropriate topic for high school biology to identify
significant relationships. Table 4.23 shows a modest positive correlation between

instructional time allocated to evolution instmction and teacher belief r%arding
scientific validity of evolution (r = .125), between instructional time and belief
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regarding evolution as an appropriate topic for high school biology (r = .172) and
significant positive correlation between instructional time and emphasis placed on
evolution instruction (r = .353).
Table 4.23
Correlations for Instructional Time Allocated to Evolutionary Theory by Biology
Teachers and Questionnaire Items 15-17
(N = 380)
Instructional
Time

Do You Think
that Evolution
Is Scientifically
Valid?

Emphasis
Placed on
Evolution
Instruction?

Should
Evolution be
Presented in
Ifigh School
Biology?

1.000
Instructional
Time
Do You Think that
.115*
Evolution Is
Scientifically
Valid?
.353**
.225**
Emphasis Placed
on Evolution
Instruction
.172**
.533**
.309**
Should Evolution
Be Presented in
Ifigh School
Biology
** Pearson Correlation is significant at the 0.01 level (2-tailed).
* Pearson Correlation is significant at the 0.05 level (2-tailed).
Data obtained for teachers indicating “Yes” or “Not Sure” regarding scientific
validity of the theory of evolution (N = 357) indicated a significant positive correlation
between instructional time allocated to evolutionary theory and emphasis placed on
evolution instruction (r = .347) and modest positive correlation between instructional
time and belief regarding evolution as an appropriate topic for high school biology
(r = . 146) as shown in Table 4.24.
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Table 4.24
Correlations for Instructional Time Allocated to Evolutionary Theory by Teachers
Indicating “Yes” or *^ot Sure” Regarding Scientific Validity o f Evolution and
Questionnaire Items 15 - 17
(N = 357)
Instructional
Time

Do You Think
that Evolution
Is
Scientifically
Vafid?

Emphasis
Placed on
Evolution
Instruction?

Should
Evolution Be
Presented in
High School
Biology?

1.000
Instructional
Time
Do You Think that
.132*
Evolution Is
Scientifically Valid?
.347**
Emphasis Placed on
.172**
Evolution fiistruction
470**
.146*
Should Evolution Be
.261**
Presented in High
School Biology
** Pearson Correlation is significant at t le 0.01 level (2-tailed).
* Pearson Correlation is significant at the 0.05 level (2-tailed).
Relationship Between Demographic Variables and Allocation of
rnstmctional Time tn Crejatinnism

Table 4.25 shows the comparison between biology teachers possessing a
bachelor’s d ^ e e and biology teachers holding greater than a bachelor’s d%ree in their
allocation of total instructional time to creationism. Academic training showed no
significant relationship on allocation o f instructional time to creationism.
Table 4.26 shows the comparison in their allocation of instructional time to
creationism between biology teachers with fewer than three college courses in which
evolution was specifically discussed and biology teachers with three or more college
courses in which evolution was discussed. Thirty-two percent of biology teachers with
three or more c o llie courses in which evolution was specifically discussed allocated
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more than thirty minutes o f instructional time to creationism. By contrast, 22 percent of
teachers reporting fewer than three college courses in which evolution was discussed
allocated more than thirty minutes o f instructional time to creationism.
Table 4.25
Comparison o f Teachers with Fewer than Three College Courses Discussing Evolution
and Teachers With Greater than Three College Courses Discussing Evolution in
Allocation of Instructional Time to Creationism
(N = 356)
Instructional Time

0
Nfinutes

1 -30
Minutes

3 1 -6 0
Minutes

More than
60 Nfinutes

Bachelor’s D%ree Only
Frequency
Percentage

158
65.8

20
8.3

39
16.3

23
9.6

Greater than Bachelor’s
D%ree
Frequency
Percentage

88
63.3

16
11.5

19
14.6

16
11.5

Table 4.26
Comparison o f Teachers with Fewer than Three College Courses Discussing Evolution
and Teachers With More than Three C o llie Courses Discussing Evolution in
Allocation of Instructional Time to Creationism
(N = 379)
0
Minutes

1-30
Minutes

3 1 -6 0
Minutes

More than
60 Minutes

Fewer than Three College
Courses Discussing Evolution
Frequency
Percentage

178
68.2

24
9.2

38
14.6

21
8.0

Three or More College
Courses Discussing Evolution
Frequency
Percentage

68
57.6

12
10.2

20
16.9

18
15.3

Instructional Time
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In tenns of college hours in biology. Table 4.27 shows the comparison in terms
of instructional time allocated to creationism between biology teachers with fewer than
twenty college credit hours in biology and teachers with more than twenty college credit
hours in biology. Twenty-seven percent ofbiologr teachers with twenty or more
college hours in biology allocated more than thirty minutes of instructional time to
creationism.
Instructional time allocated to creationism was correlated with highest degree,
college hours in biology and c o llie courses in which evolution was specifically
discussed to identify significant relationships. Data obtained for teachers indicating
greater than a bachelor’s degree, teachers having less than three college courses
discussing evolution, teachers having more than three college courses discussing
evolution, and teachers having greater than twenty college credit hours in biology
showed no significant relationship with instructional time allocated to creationism.
Table 4.27
Comparison of Teachers With Fewer than Twenty College Hours in Biology and
Teachers with Greater than Twenty Hours in Biology in Allocation of Instructional
Time to Creationism
(N = 356)
0
Minutes

1-30
Minutes

3 1 -6 0
Minutes

More than
60 Minutes

Fewer than Twenty College
Hours in Biology
Frequency
Percentage

106
73.1

8
5.5

19
13.1

12
8.3

Twenty or More C o llie
Hours in Biology
Frequency
Percentage

139
60.7

28
12.2

38
16.6

24
10.5

Instructional Time
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Table 4.28 shows the data for biology teachers indicating less than twenty
c o llie semester hours in biology (N = 144) showed a n^ative correlation between
instructional time devoted to creationism and college semester hours in biology. The
demographic variables of age, highest d%ree, college courses specifically exposed to
evolution and community size showed no significant correlation to the instructional
time devoted to creationism.
Table 4.28
Correlations for Instructional Time Allocated to Creationism by Teachers Indicating
Less Than Twenty College Semester Hours in Biology and Demographic Variables
(N= 144)
Instructional
time

Age

Highest
degree

College
Semester
Hours in
biology

1.000
Instructional
Time
.024
Age
.030
.085
Highest degree
.006
-.012
-.331**
College
semester hours in
biology
.078
.113
.044
.107
CoU%e courses
devoted to
evolution
.008
.032
018
-.168*
School enrollment
♦* Pearson Correlation is significant at the 0.01 level (2-tailed).
* Pearson Correlation is significant at the 0.05 level (2-tailed).

College
courses
Devoted to
evolution

.007

Acceptance of Creationism
Acceptance of creationism was measured in terms of the number of respondents
reporting that creationism has a valid scientific foundation, emphasis placed on
creationism instmction and respondent attitudes regarding appropriateness of
creationism in biology as reflected by responses to items 19 - 21 in the questioimaire.
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Twenty-four percent of respondents indicated that creationism has a valid
scientific foundation, 59 percent of respondents did not think that creationism had a
valid scientific foundation and 17 percent indicated “Not Sure” regarding the scientific
validity of creationism as shown in Table 4.29. Region 3 (Thibodeaux) reported the
highest percentage (33 percent) of respondents indicating that creationism has a valid
scientific foundation. Region 8 (Monroe) reported the highest percentage (59 percent)
of respondents reporting “Yes” or “Not Sure” regarding the scientific validity of
creationism. Seventy-two percent of respondents in Region 1 (New Orleans) and
Region 5 (Lake Charles) did not think that creationism has a valid scientific foundation.
Table 4.29
Respondents’ Beliefs Regarding Scientific Validity of Creationism
(N = 384)
Region (Area)
1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafayette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

Yes
%(n)

No
% (n)

Not Sure
% (n)

15(8)
32 (19)
33 (14)
17(11)
14(7)
29(11)
26 (10)
32 (13)
24 (93)

72 (38)
56(33)
52 (22)
54(34)
72 (36)
55 (21)
68 (26)
41(17)
59 (227)

13(7)
12(7)
14(6)
29 (18)
14(7)
16(6)
5(2)
27(11)
17(64)

Fourteen percent of respondents indicated moderate to strong emphasis on
creationism instruction, 69 percent reported “Little” or ‘No” emphasis on creationism
instruction, whereas 17 percent indicated “Counter-emphasis” on creationism
instruction as shown in Table 4.30. Twenty-two percent of respondents in Region 8
(Monroe) and 26 percent of respondents in Region 6 (Natchitoches) reported moderate
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to Strong emphasis on creationism instruction, P ereas R%ion 4 (Lafayette) reported
the highest percentage (82 percent) indicating “Little” to “No” emphasis on creationism
instruction. Region 3 (Thibodeaux) reported the highest percentage (26 percent) of
respondents emphasizing creationism as an «cample of nonscience.
Table 4.30
Emphasis Placed on Creationism Instruction
(N = 385)
Region (Area)

Strong
% (n)

Moderate
__ %(n)

1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafiiyette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

3(1)
2(1)
2(1)
5(3)
0(0)
5(2)
3(1)
5(2)
4(11)

16(9)
14(8)
_ 5(2)
2(1)
10(4)
. 21 (8)
_ _ 5(2)
17(7)
10 (41)

Little
%(n)
28 (16)
_ 36 (21)
29 (12)
52 (33)
55 (17)
18(7)
32 (12)
46(19)
40(137)

None
% (n)

Counter
%(n)

38 (16)
31(18)
38 (16)
30 (19)
25 (13)
37(14)
45(17)
20(8)
29 (121)

16(11)
19(11)
26(11)
13 (8)
10 (16)
18(7)
16(6)
12(5)
17(75)

Table 4.31 shows that 29 percent of respondents indicated that creationism
should be presented in high school biology. Region 2 (Hammond), Region 6
(Natchitoches), Region 7 (Shreveport) and Region 8 (Monroe) reported more than 30
percent of respondents that believed that creationism should be presented in high school
biology, whereas R%ion 1 (New Orleans) reported the lowest percentage (16 percent)
of respondents who indicated that creationism should be presented in high school
biology.
Table 4.32 shows the allocation of instructional time by Louisiana biology
teachers to the teaching of creationism. Sixty-five percent of the biology teachers

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

103

reported allocating no instructional time to creationisnL Thirty-five percent of biology
teachers statewide allocated instructional time to creationism.
Table 4.31
Respondents’ Beliefs Regarding Creationism Being
Taught in K gh School Biology
(N = 385)
Region (Area)
1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafeyette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

Yes
% (n)

NO
% (n)

16(9)
31(18)
26 (10)
29(16)
25(6)
32 (10)
39(13)
36(17)
29(99)

84(44)
66 (41)
74(32)
70(48)
75(44)
68(27)
61 (25)
68 (25)
71 (286)

Table 4.32
Allocation of Time to Creationism by Louisiana Biology Teachers
(N = 378)
Region (Area)

0
Minutes
%(n)

1 -3 0
Minutes
%(n)

3 1 -6 0
Minutes
% (n)

More than
60 Nfinutes
% (n)

1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafeyette)
5 (Lake (Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

60(28)
67 (39)
68(27)
70 (45)
76 (38)
60 (23)
64(25)
50 (21)
65(246)

17(8)
7(4)
18(7)
6(4)
6(3)
8(3)
8(3)
10(4)
9(36)

19(9)
14(8)
7(3)
13(8)
12(6)
24(9)
13(5)
24 (10)
15 (58)

4(2)
12(7)
7(3)
11(7)
6(3)
8(3)
15(6)
16(7)
11(38)
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Twenty-seven percent allocated 1 -3 0 minutes, 44 percent allocated 3 1 -6 0 minutes,
and 29 percent allocated more than 60 minutes of instructional time to creationism.
Overall, 40 percent of Region 8 biology teachers responding to the questionnaire
indicated allocating more than 30 minutes of instructional time to creationism.
Based on allocation of time, 65 percent of Louisiana biology teachers did not
teach creationism, and 35 percent taught creationism as shown in Table 4.32. Analysis
of emphasis placed on creationism instruction showed that 31 percent of respondents
allocating instruction time to creationism rated their emphasis on creationism as
“Moderate” or “Strong.” Forty-eight percent of respondents indicated “Little” emphasis
on creationism and 11 percent reported “No” emphasis. “Little” emphasis was
described in the questionnaire as “rarely mentioning creationism except in response to
student inquiry.” Teachers in this group did not plan classroom instruction on
creationism and only mentioned creationism in response to student-initiated inquiries.
This conclusion seems appropriate as most of the teachers in this group allocated
approximately 30 minutes of instructional time on creationism as shown in Table 4.33.
Based on emphasis on creationism, 73 percent of Louisiana biology teachers did
not initiate classroom discussion of creationism. Eleven percent of teachers statewide
teach at least one unit about the theory o f creationism and 16 percent of teachers report
mentioning creationism only in response to student inquiry.
In terms ofjustification for teaching creationism. Table 4.34 shows that 63
percent of respondents indicated that creationism and evolution were equally viable
scientific theories to explain present life forms. Twenty six percent of respondents
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indicated that evolutionary theory conflicts with the biblical account o f creation and 11
percent believed that there was much scientific evidence for creationism.
Table 4.33
Emphasis Placed on Creationism Instruction by Respondents
Allocating Instructional Time to Creationism
(N=131)
Instructional
Time
1 -1 5 Nfinutes
16 - 30 Nfinutes
3 1 -4 5 Nfinutes
46 —60 Minutes
61 -7 5 Nfinutes
76 —90 Minutes
90+Nfinutes
Composite

Strong
% (n)

34(2)
27(6)
6(8)

Moderate
% (n)

Little
% (n)

None
% (n)

Counter
%(n)

17(4)
17(2)
21 (11)
60(3)
33(2)
20(2)
36(8)
24 (32)

50 (12)
67(8)
58 (30)
40(2)
33(2)
40(4)
23(5)
48 (63)

13(3)
8(1)
15(8)

20(5)
8(1)
6(3)

10(1)
4(1)
11(14)

30(3)
10(2)
11(14)

Table 4.34
Justification for Teaching Creationism by Teachers
Allocating histnictional Time
(N=101)
Instructional
Time

1 -3 0 Nfinutes
31-60 Nfinutes
60+Nfinutes
Composite

Much
scientific
Evidence for
Creationism
% (n)

Creationism and
Evolution Are Equally
Viable Scientific
Theories
% (n)

Evolutionary Theory
Conflicts with
Biblical Account of
Creation
% (n)

2(2)
3(3)
6(6)
11(11)

15 (15)
34 (34)
15 (15)
63(64)

5(5)
15 (15)
6(6)
26 (26)

A cross tabulation analysis of demographic variables for respondents indicating
strong to moderate emphasis on creationism instruction (N = 52) shows that 86.5
percent were certified in biology, 61.5 percent had earned a bachelor’s degree, and 77
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percent had pursued more than twenty hours in biology. Sixty-five percent o f the
respondents indicated taking a college course in the biological sciences within the last
six years. Similarly, 61.5 percent reported taking fewer than three college courses in
which evolution was specifically discussed.
Relationship Between Acceptance of Creationism and Allocation
o f Tnstnictinnal Time

r.raatipnism

Table 4.35 shows the comparison between biology teachers indicating that
creationism is scientifically valid and biology teachers disagreeing that creationism is
scientifically valid. The data show that teachers indicating that creationism is
scientifically valid allocate more instructional time to creationism. Fifty-two percent of
biology teachers indicating that creationism was scientifically valid allocated thirty-one
or more minutes to creationism as compared to 14 percent of biology teachers
indicating that creationism was not scientifically valid. Seventy-eight percent of

biology teachers indicating that creationism was not scientifically valid allocated no
instmctional time to creationism.
Table 4.36 shows the comparison between biology teachers indicating
“Moderate” to “Strong” emphasis on creationism instruction and biology teachers
indicating “Little” or “No” emphasis on creationism instruction in their allocation of
instructional time to creationism. Forty percent o f biology teachers indicating moderate
or strong emphasis on creationism instruction allocated more than sixty minutes of
instructional time to creationism as compared to five perceirt of biology teachers
indicating little or no emphasis on creationism.
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Table 4.35
Comparison of Teachers Agreeing that Creationism Is Scientifically Valid
and Teachers Disagreeing that Creationism Is Scientifically Valid in AUocation of
Instructional Time to Creationism
(N = 317)
Instructional Time

0
Minutes

1 -3 0
Minutes

31 -6 0
Minutes

More than
60 Minutes

Creationism Scientifically
Valid
Frequency
Percentage

27
30.0

15
16.7

28
31.1

20
22.2

Creationism Not
Scientifically Valid
Frequency
Percentage

175
78.8

14
6.3

23
10.4

10
4.5

Table 4.36
Comparison of Teachers Indicating Moderate or Strong
Emphasis on Creationism Instruction and Teachers Indicating Little or No Emphasis on
Creationism Instruction in Allocation o f Instructional Time to Creationism
(N = 301)
0
Minutes

1 -3 0
Minutes

3 1 -6 0
Minutes

More than
60 Nfinutes

Moderate or Strong
Emphasis on Creationism
Frequency
Percentage

10
20.0

6
12.0

14
28.0

20
40.0

Little or No Emphasis
on Creationism
Frequency
Percentage

174
69.3

24
9.6

40
15.9

13
5.2

Instructional Time

Table 4.37 shows the comparison between biology teachers indicating that
creationism is appropriate for high school biology and biology teachers indicating that
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creationism is in^)propriate for high school biology in their allocation of instructional
time to creationism. Twenty-five percent of biology teachers indicating that
creationism was appropriate for high school biology allocated more than 60 minutes of
instmctional time to creationism. Seventy-eight percent o f biology teachers indicating
that creationism was inappropriate for high school biology allocated no instmctional
time to creationism.
In order to identify significant relationships, instmctional time allocated to
creationism was correlated with teacher belief r^arding scientific validity of
creationism, emphasis on creationism and belief regarding creationism as an appropriate
topic for high school biology. Table 4.38 shows significant correlation between
instmctional time devoted to creationism and beli^ regarding scientific validity of
creationism, emphasis on creationism and belief r^arding creationism as an appropriate
topic for high school biology.
Table 4.37
Comparison of Teachers Indicating that Creationism is Appropriate for Ifigh School
Biology and Teachers Indicating that Creationism is Inappropriate for Ifigh School
Biology in Allocation of Instmctional Time to Creationism
(N = 377)
0
Minutes

1 -3 0
Minutes

3 1 -6 0
Minutes

More than
60 Minutes

Creationism Appropriate for
Ifigh School Biology
Frequency
Percentage

28
29.2

12
12.5

32
33.3

24
25

Creationism Inappropriate
for High School Biology
Frequency
Percentage

218
77.6

24
8.5

24
8.5

15
5.3

Instmctional Time
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Table 4.39 shows the correlation for instructional time allocated for creationism
by biology teachers indicating that creationism is scientifically valid and questionnaire
items 19 - 21. The data show correlation between instructional time allocated to
creationism and teacher belief r^arding creationism as an appropriate topic for high
school biology (r = .299) and significant correlation between instructional time and
emphasis placed on creationism (r = .320).
Table 4.38
Correlations for Instructional Time Allocated to Creationism by Biology
Teachers and Questionnaire Items 19 - 21
(N =154)
Instructional
lim e

Do You Think
that Creationism
is Scientifically
Valid?

Should
Emphasis
Creationism
Placed on
Creationism be Presented
in Biology
Instruction

Instructional Time
1.000
Do You Think that
.400**
Creationism is
Scientifically Valid?
Emphasis Placed on
.458**
.466**
Creationism
.580**
Should Creationism be
.462**
.533**
Presented in Biology
** Pearson Correlation is significant at the 0.01 level (2-tailed).
* Pearson Correlation is significant at the 0.05 level (2-tailed).
Data obtained for teachers indicating “Little” or “No” emphasis on creationism
(N = 254) indicated significant correlation between instructional time allocated to
creationism and teacher belief regarding validity of creationism (r = .407), between
instructional time and emphasis placed on creationism instruction (r = .458) and
between instructional time and belief regarding creationism as an appropriate topic for
high school biology (r = .468) as shown in Table 4.40.
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Table 4.39
Correlations for Instructional Time Allocated to Creationism by Teachers Indicating
that Creationism Is Scientifically Valid and Questionnaire Items 19 - 21
(N=154)
Instructional
Time

Do You Think
that
Creationism is
Scientifically
Valid?

Emphasis
Placed on
Creationism
Instruction

Should
Creationism
be Presented
in Biology

1.000
Instructional Time
312**
Do You Think that
Creationism is
Scientifically Valid?
.301**
Emphasis Placed on
.320**
Creationism
.466**
.460**
.299**
Should Creationism be
Presented in Biology
** Pearson Correlation is significant at t le 0.01 level (2-tailed).
Pearson Correlation is significant at the 0.05 level (2-tailed).
Table 4.40
Correlations for Instructional Time Allocated to Creationism by
Teachers Indicating Little or No Emphasis on Creationism and Items 19-21
(N = 254)
Instructional
Time

Should
Emphasis
Do You Think
Creationism
that Creationism Placed on
is Scientifically Creationism be Presented
Instruction in Biology
Valid?

1.000
Instructional Time
.407**
Do You Think that
Creationism is
Scientifically Valid?
.466**
.458**
Emphasis Placed on
Creationism
.533**
.579**
.468**
Should Creationism be
Presented in Biology
** Pearson Correlation is significant at t le 0.01 level (2-tailed).
Pearson Correlation is significant at the 0.05 level (2-tailed).
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Teachers' Opinions Regarding Academic Training, Student Understandinfr nf
Evolutionarv Theory and Use of Teaching Practices to Enhance Learning of Evolution
The responses to question 24 (N = 387) indicated that 241 (62 percent) agreed
that academic training was adequate for teaching evolution as shown in Table 4.41.
Forty-five percent of respondents indicating that training was adequate for teaching
evolution had earned higher than a bachelor’s degree. Sixty-eight percent of
respondents had pursued twenty or more hours in biology and 42 percent of respondents
had taken three or more courses in which evolution was specifically discussed. Region
3 (Thibodeaux) reported that 81 percent of respondents stated that academic training
was adequate for teaching evolution. Region 6 (Natchitoches) and Region 8 (Monroe)
reported less ±an 50 percent of teachers reported adequacy for teaching evolutionary
theory.
Table 4.41
Respondents’ Assessment of Adequacy of Academic
Training for Teaching Evolution
(N = 297)
Region (Area)

1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafayette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

Strongly
Agree/Agree
%(n)

Undecided
% (n)

Disagree/Strongly
Disagree
% (n)

51 (27)
66(40)
81 (34)
63(40)
76 (38)
48 (18)
63 (24)
47 (20)
62 (241)

15(8)
13(8)
7(3)
13(8)
4(2)
11(4)
5(2)
19(8)
11(43)

34(18)
20 (12)
12(5)
25 (16)
20(10)
43 (16)
32(12)
26 (14)
26(103)

Twenty-seven percent of respondents indicated that their academic training was
inadequate for teaching evolution. Twenty-one percent of respondents indicating that
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training was inadequate for teaching evolution had earned higher than a bachelor’s
degree. Fifty percent o f respondents had pursued less than twenty semester hours in
biology and 88 percent had taken fewer than three college courses in which evolution
was specifically discussed. Region 1 (New Orleans) and R%ion 8 (Monroe) reported
34 percent of respondents indicating that academic training was inadequate for teaching
evolution. Region 6 (Natchitoches) reported the largest percentage (43 percent) o f
biology teachers indicating inadequate training for teaching evolution.
Question 25 required biology teachers to assess whether all Louisiana students
are capable of understanding the theory of evolution. Table 4.42 shows that 52 percent
of respondents agreed that all Louisiana students are capable of understanding the
theory of evolution. Region 1 (New Orleans - 59 percent) and Region 2 (Hammond 61 percent) reported the highest percentage of teachers stating that all Louisiana
students are capable of understanding the theory of evolutiorL Region 7 (Shreveport -37
percent) and Region 6 (Natchitoches - 45 percent) reported the highest percentage of
biology teachers disagreeing that all Louisiana biology students are capable of
understanding the theory of evolution.
Seventy-five percent of respondents indicating that all Louisiana students were
capable of understanding the theory of evolution had pursued twenty or more hours in
biology. Forty-one percent had taken three or more college courses in which evolution
was specifically discussed, and 76 percent believed that academic training was adequate
for teaching evolution. Fifty-seven percent of respondents disagreeing that all
Louisiana students were capable of understandh% the theory of evolution had taken
fewer than twenty hours in biology. Seventy-five percent reported taking less than three
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collée courses in which evolution was specifically discussed and 53 percent stated that
academic training was inadequate for teaching evolution.
Table 4.42
Respondents’ Assessment of Capabilities of All Louisiana Students
to Understand the Theory of Evolution
(N = 384)
Region (Area)

1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafeyette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Momoe)
Composite

Strongly
Agree/Agree
% (n)

Undecided
% (n)

Disagree/Strongly
Disagree
%(n)

59(31)
61(36)
56(23)
49(31)
56 (28)
39(15)
42 (16)
48 (20)
52 (200)

17(9)
20 (12)
22(9)
25(16)
24 (12)
16(6)
21 (8)
27(11)
22(83)

25 (13)
19(11)
22(9)
27(17)
20 (10)
45(17)
37 (14)
25 (10)
26(101)

Forty-four percent of respondents who agreed that academic training was
adequate for teaching evolution and that all Louisiana students could understand
evolution had earned higher than a bachelor’s degree. Seventy-three percent had taken
more than twenty hours in biology and 47 percent had pursued three or more college
courses in which evolution was specifically discussed. Seventy-two percent of
respondents stating that academic training was inadequate for teaching evolution and
disagreeing that all Louisiana students were capable of understanding evolution
reported a bachelor’s as the highest degree held. Fifty-seven percent indicated taking
fewer than twenty hours in biology and 75 percent reported less than three courses in
which evolution was specifically discussed.
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Teacher use o f hands-on laboratory activities to enhance student learning of
evolution and alternative teaching strat^ es such as field trips, audio-visual aids, and
guest speakers to enhance student understanding of evolution was measured by
responses to items 26 and 27 in the questionnaire.
Table 4.43 shows that 42 percent of respondents statewide indicate using handson laboratory activities to enhance student understanding of evolution. Forty-nine
percent of respondoits stated that hands-on laboratory activities were not employed to
assist students in understanding evolution. R ^ o n 1 (New Orleans -50 percent) and
R ^ o n 2 (Hammond - 51 percent). Region 4 (Lafayette - 59 percent) and Region 7
(Shreveport - 52 percent) reported the largest percentage of teachers not using hands-on
laboratory activities in the teaching of evolution.
Table 4.43
Respondents’ Use of Hands-on Laboratory Activities to
Enhance Teaching of Evolution
(N =380)
Region (Area)

1 (New Orieans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafeyette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

Strongly
Agree/Agree
% (n)

Undecided
%(n)

Disagree/Strongly
Disagree
% (n)

50 (26)
41 (24)
53 (21)
31 (20)
48 (23)
32 (12)
37(14)
47 (19)
42 (159)

6(3)
8(5)
8(3)
9(6)
6(3)
19(7)
11(4)
2(1)
8(32)

47 (24)
51 (30)
41 (16)
59 (38)
46(22)
48 (18)
52 (20)
52 (21)
49 (189)

R^arding the use o f alternative teaching strategies such as field trips, audio
visual aids, and guest speakers to enhance student understanding of evolution. Table
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4.44 indicates that such teaching practices were reported by 32 percent o f respondents.
Fifty-six percent of respondents statewide indicated that alternative teaching strategies
were not employed to enhance student understanding of evolution R ^ o n 3
(Thibodeaux) reported the largest percentage (51 percent) of biology teachers using
ahemative teaching strategies in the teaching of evolutiorL Region 4 (La&yette - 60
percent). Region 6 (Natchitoches - 65 percent), and Region 8 (Monroe - 64 percent)
reported the largest percentage o f biology teachers not using ahemative teacning
strategies to enhance student understanding of evolution.
Table 4.44
Respondents’ Using Ahemative Teaching Strategies to Enhance
Student Understanding of Evolution
(N = 384)
Region (Area)

1 (New Orieans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafeyette)
5 (Lake Charles)
6 (Natchhoches)
7 (Shreveport)
8 (Monroe)
Composhe

Strongly
Agree/Agee
% (n)

Undecided
% (n)

Disagree/Strongly
Disagree
%(n)

27 (20)
30(18)
51(20)
25 (16)
42 (21)
22(9)
21 (8)
29 (12)
32 (123)

9(5)
15(9)
13 (5)
16 (10)
8(4)
14(5)
21 (8)
7(3)
13 (49)

53 (28)
55(33)
38 (15)
60 (38)
50 (25)
65 (24)
58(22)
64(27)
56 (212)

Questionnaire hem 31 required respondents to indicate willingness to undergo
additional instmction about evolution in the form of‘In-service” training and/or
sununer seminars. Statewide 50 percent of respondents indicated “Agree” or “Strongly
Agree,” whereas 27 percent of respondents responded with ‘Disagree” or “Strongly
Disagree” as shown in Table 4.45. Regions 1 (New Orleans), Region 3 (Thibodeaux),
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Region 4 (La&yette) and Region 5 (Lake Charles) all reported SO percent or more of
teachers indicating a willingness to receive additional training about evolution. Fortyfive percent of teachers in R ^ o n 6 (Natchitoches) reported “Disagree” or “Strot^y
Disagree” regarding additional training about evolution.
Table 4.45
Respondents’ Willingness to Receive Additional Training
About Evolution
(N = 384)
R%ion (Area)

1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (La&yette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

Strongly
Agree/Agree
% (n)

Undecided
% (n)

Disagree/Strongly
Disagree
% (n)

54 (28)
49 (29)
55 (23)
56 (36)
52 (26)
34 (13)
45(17)
46(19)
50 (191)

8(4)
34 (20)
33 (14)
14(9)
30 (15)
21(8)
18(7)
29(12)
23 (89)

39 (20)
17(10)
12(5)
30 (19)
18(9)
45(17)
37 (14)
24 (10)
27 (104)

Ninety percent of respondents indicating a willingness to receive additional
training about evolution reported that evolution was scientifically valid. Mnety-six
percent of respondents stated that evolution should be taught in high school biology and
79 percent indicated “Moderate” or “Strong” emphasis on evolution instruction.
Seventy-seven percent of respondents had taken fewer than three college courses in
which evolution was specifically discussed and 54 percent stated that academic training
was adequate for teaching evohitioiL
Sixty-six percent of respondents indicating ‘Disagree” or “Strongly Disagree”
regarding additional instruction about evolution reported that evolution was
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scientifically valid. Forty-one percent of respondents stated that creationism was
scientifically valid and 46 percent indicated that creationism should be taught in high
school biology. Seventy-four percent of respondents indicated that academic training
was adequate for teaching evolution.
Importance of Classroom Discussions and Laboratory Experiences on Evolution
Table 4.46 shows that 59 percent of respondents statewide agreed that teaching
biology requires classroom discussions and laboratory experiences on evolutiorL
Twenty-two percent of respondents statewide indicated that teaching biology could be
accomplished without discussing evolutiorL Region 3 (Thibodeaux) and R%ion 5
(Lake Charles) reported the largest percentage (73 percent) of respondents indicating
“Agree” or “Strongly Agree” regarding biology requiring classroom discussions and
laboratory experiences on evolutiorL Region 6 (Natchitoches) and Region 7
(Shreveport) reported the largest percentage of respondents (34 percent) indicating
“Disagree” or “Strongly Disagree” regarding classroom discussions and laboratory
experiences as a required component of biology.
Ninety-seven percent of respondents who indicated that teaching biology
required classroom discussions and laboratory experiences on evolution reported that
evolution was scientifically valid. Eighty-eight percent of respondents indicated
“Moderate” or “Strong” emphasis on evolution instruction. Seventy-one percent of
respondents reported taking twenty or more hours in biology and 77 percent indicated
that academic training was adequate for teaching evolution. Fifty-seven percent of
respondents reported "Ring hands-on laboratory activities and 45 percent of respondents
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indicated using alternative teaching strat^es to enhance student understanding of
evolution.
Table 4.46
Respondents’ Opinions Regarding Classroom Discussions and
Laboratory Experiences as a Required Component of Biology
(N = 383)
Region (Area)

1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafiiyette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

Strongly
Agree/Agree
% (n)

Undecided
% (n)

Disagree/Strongly
Disagree
% (n)

47 (25)
60(36)
73 (31)
55(35)
73(35)
57(22)
52 (20)
61(25)
59 (229)

30 (16)
20 (12)
7(3)
24(15)
15(7)
8(3)
13(5)
22(9)
18 (70)

23(12)
20 (12)
19(8)
20 (13)
12(6)
34 (13)
34(13)
17(7)
22(84)

Sixty-seven percent of respondents indicating “Disagree” or “Strongly
Disagree” regarding classroom discussions and laboratory experiences as a required
component of biology reported that the theory of evolution was scientifically valid.
Sixty-one percent reported “Moderate” to “Strong” en^>hasis on evolution instruction.
Eighty-one percent had taken fewer than three college courses in which evolution was
discussed and 58 percent reported that academic training was inadequate for teaching
evolution. Twenty-eight percent of respondents indicated that students are capable of
understanding the theory of evolutioiL Eleven percent reported using hands-on

laboratory activities and seven percent stated using ahemative teaching strategies for
evolution instruction.
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Table 4.47 shows that 50 percent of biology teachers statewide indicate
allocating sufGcient instructional time for students to achieve an adequate conception o f
evolutionary theory. Twenty-seven percent of biology teachers statewide reported
allocating insufScient instructional time for students to achieve an adequate
understanding of evolution. Region 6 (Natchitoches) reported the lowest percentage (34
percent) of teachers allocating sufficient instructional time for students to understand
evolution.
Table 4.47
Sufficient Instructional Time Allocated for Students to Achieve
an Adequate Understanding of Evolution
(N = 384)
Region (Area)

1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafeyette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

Strongly
Agree/Agree
% (n)

Undecided
% (n)

Disagree/Strongly
Disagree
%(n)

54 (28)
49 (29)
55(23)
56 (36)
52 (26)
34(13)
45(17)
46(19)
50 (191)

8(4)
34 (20)
33 (14)
14(9)
30 (15)
21 (8)
18(7)
29 (12)
23 (89)

39 (20)
17 (10)
12(5)
30(19)
18(9)
45(17)
37(14)
24 (10)
27 (104)

Louisiana biology teacher opinion regarding the appropriate curriculum
placement for the processes of evolution was measured by questionnaire item 23. Table
4.48 shows that statewide 36 percent of respondents indicated that evolution should be
taught as a separate unit. Twenty-nine percent o f respondents stated that evolution
should be integrated throughout the biology course and 35 percent indicated that the
processes of evolution should be both taught as a separate unit and int^rated
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throughout the biology course. Region 6 (Natchitoches) reported the largest percentage
(51 percent) of respondents indicating that evolution should be taught as a separate unit
in biology. Region 5 (Lake Charles) had the largest percentage (43 percent) of teachers
indicating both teaching evolution as a separate unit and int^rating throughout the
biology course.
Forty-five percent of respondents stating that evolution should be taught as a
separate unit in biology indicated that academic training was adequate for teaching
evolution. Thirty percent of respondents agreed that all Louisiana students were
capable of understanding the theory o f evolution. Nineteen percent used hands-on
laboratory activities, and 17 percent used alternative teaching strategies to aihance
student understanding of evolutiorL Fifty-five percent of respondents had fewer than
twenty college semester hours in biology and 79 percent had taken fewer than three
courses in which evolution was specifically discussed. Thirty-one percent of
respondents indicated allocating sufficient instructional time ft>r students to adequately
understand evolutiorL
Eighty-five percent of biology teachers indicating that evolution should be
taught as a separate course and integrated throughout the study of biology had earned
more than twenty college hours in biology. Forty-seven percent o f respondents had
taken three or more courses specifically discussing evolution and 94 percent indicated
“Moderate” or “Strong” emphasis on evolution instruction. Seventy-six percent of
respondents indicated that academic training was adequate for teaching evolutiorL
Seventy percent of respondents indicated that all Louisiana biology teachers were
capable of understanding the theory o f evolutioiL Seventy percent of respondents
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reported using hands-on laboratory activities to enhance student understanding of
evolution, and 69 percent of respondents believed that they allocated sufficient
instructional time for students to achieve an understanding of evolution.
Table 4.48
Respondents’ Curriculum Placement of Evolution
(N = 365)
Region (Area)

1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafayette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

Taught as a
Separate Unit
% (n)

Integrated
throughout
Course
%(n)

Taught as Separate
Unit and Integrated
throughout Course
%(n)

44(21)
29 (17)
24(9)
36(21)
33 (16)
51 (19)
35 (12)
40(17)
36 (132)

23(11)
33 (19)
32 (12)
41 (24)
24 (12)
22(8)
35 (12)
19(8)
29 (106)

33(16)
38 (22)
45(17)
24(14)
43 (21)
27 (10)
29 (10)
40(17)
35 (127)

Relationship Between Teachers’ Opinions Regarding Academic Training. Student
TTndersranding of Evolutionarv theory and Use of Teaching Practices to Enhance
Tnaming o f Evolution, and Allocation of Instmctional Time to Evolutionarv Theory
Table 4.49 shows the comparison between biology teachers rating their
academic training adequate for teaching evolution and biology teachers indicating that
their academic training was inadequate for teaching evolution in their allocation of
instmctional time to evolutionary theory. The data show that biology teachers assessing
their academic training as adequate for teaching evolution allocate more instmctional
time to evolutionary theory than biology teachers judging their academic training as
inadequate for teaching evolution. Forty-nine percent of teachers reporting adequate
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academic training for teaching evolution allocated more than five class periods to
evolutionary theory.
Table 4.50 shows the comparison between biology teachers indicating that all
Louisiana students are capable of understanding the theory of evolution and biology
teachers disagreeing that all Louisiana students are capable o f understanding evolution
in terms of their allocation of instructional time to evolution. Fifty-three percent of
teachers indicating that all Louisiana students were capable o f understanding evolution
allocated more than five class periods to evolution. Seventy-three percent of biology
teachers disagreeing that all Louisiana students were able to understand evolution
allocated less than five class periods to evolutionary theory.
Table 4.49
Comparison of Teachers Indicating Academic Training Adequate for Teaching
Evolution and Teachers Indicating Academic Training was Inadequate for Teaching
Evolution in Allocation of Instructional Time to Evolutionary Theory
(N = 341)
0 -2 .5
Periods

2.51-5.0
Periods

5.01-7.5
Periods

More than
7.5 Periods

Adequate Academic Training
Frequency
Percentage

29
12.1

93
38.8

67
27.9

51
21.3

Inadequate Academic Training
Frequency
Percentage

33
32.7

44
43.6

16
15.8

7
6.9

Instructional Time

Table 4.51 shows the comparison between biology teachers using hands-on
laboratory activities to enhance learning of evolution and biology teachers not using
hands-on laboratory activities to teach evolution in terms o f their allocation of
instructional time to evolution. Eight percent of biology teachers using hands-on
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laboratory activities as compared to 28 percent of biology teachers not using hands-on
activities for teaching evolution allocated less than 2.5 periods to evolution instruction.
Twenty-eight percent of b io lo ^ teachers using hand-on activities for teaching evolution
allocated more than 7.5 hours o f instructional time to evolution.
Table 4.50
Comparison of Teachers Indicating All Louisiana Students Capable of Understanding
Evolution and Teachers Disagreeing that All Louisiana Students Were Capable of
Understanding Evolution in Allocation o f Instructional Time to Evolutionary Theory
(N = 295)
0 -2 .5
Periods

2.51-5.0
Periods

5.01-7.5
Periods

More than
7.5 Periods

All Students Capable of
Understanding Evolution
Frequency
Percentage

24
12.3

67
34.4

53
27.2

51
26.2

All Students Not Capable of
Understanding Evolution
Frequaicy
Percentage

34
34.0

40
40.0

21
21.0

5
5.0

Instmctional Time

Table 4.52 reflects the comparison between teachers using alternative teaching
strat^es to teach evolution and teachers not using ahemative teaching strategies to
teach evolution in terms o f instructional time devoted to evolutionary theory. Sixty-six
percent of biology teachers using alternative teaching strategies for teaching evolution
allocated more than five class periods to evolution as compared to 23 percent of biology
teachers indicating that they did not use ahemative teaching strategies for teaching
evolutioiL
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Table 4.51
Comparison o f Teachers Using Hands-on Laboratory Activities and Teachers Not Using
Hands-on Laboratory Activities for Teaching Evolution in Allocation of Instructional
Time to Evolutionary Theory
(N = 343)
0 -2 .5
Periods

2.5 1 -5 .0
Periods

5.01-7.5
Periods

More than
7.5 Periods

Hands-on Laboratory Activities
Used to Teach Evolution
Frequency
Percentage

13
8.3

51
32.7

48
30.8

44
28.2

Hands-on Laboratory activities
Not Used to Teach Evolution
Frequency
Percentage

53
28.3

88
47.1

38
20.3

8
4.3

Instructional Time

Table 4.52
Comparison o f Teachers Using Alternative Teaching Strategies for Teaching Evolution
and Teachers Not Using Alternative Teaching Strategies for Teaching Evolution in
Allocation o f Instructional Time to Evolutionary Theory
(N = 331)
0 -2 .5
Periods

2.51 -5.0
Periods

5.01-7.5
Periods

More than
7.5 Periods

Alternative Teaching
Strategies Used
Frequency
Percentage

5
4.1

36
29.8

39
32.2

41
33.9

Alternative Teaching
Strategies Not Used
Frequency
Percentage

62
29.5

99
47.1

40
19.0

9
4.3

Instructional Time

In order to identify significant relationships, total instructional time devoted to
evolutionary theory was correlated with belief regarding adequacy of academic training.
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assessment of Louisiana students understanding evolution, use of hands-on activities
and use of akemative teaching strategies. Data for all respondents indicated a positive
correlation between time allocated to evolution and belief r^arding adequacy of
academic training (r = .299) as shown in Table 4.53. Significant positive correlation
was observed between time devoted to evolution and use o f hands-on laboratory
activities (r = .381) and between instructional time devoted to evolution and use of
alternative teaching strat%ies (r = .445).
Table 4.53
Correlations Between Instructional Time Allocated to Evolutionary Theory by Teachers
and Questiormaire Items 24 - 27
(N = 382)
Instructional
Time

Academic
Training
Adequate for
Teaching
Evolution

All Louisiana
Students
Capable of
Understanding
Evolution

Use of
Hands-on
Laboratory
Activities

1.000
Instructional
Time
.299**
Academic Training
Adequate for
Teaching Evolution
.394**
.348**
All Louisiana
Students Capable of
Understanding
Evolution
.436**
.371**
.381**
Use of Hands-on
Laboratory Activities
.376**
.321**
.445**
Use of Alternative
Teaching Strat%ies
♦♦ Pearson Correlation is significant at the 0.01 level (2-tailed),
* Pearson Correlation is significant at the 0.05 level (2-tailed).

.613**

Data for biology teachers allocating less than five class periods of instructional
time to evolutionary theory (N = 151) showed a modest correlation between
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instructional time devoted to evolution and belief regarding capability of all Louisiana
students to understand evolution (r = .257). Positive correlation was noted between
instructional time and use of hands-on laboratory activities (r = .273) and between
instructional time and use of akemative teaching strategies (r = .278) as shown in Table
4.54.
Table 4.54
Correlations for Instructional Time Allocated to Evolutionary Theory by Teachers
Allocating Less than Five Class Periods of Instructional Time to Evolution and
Questionnaire Items 24 - 27
(N=151)
Instructional
Time

Academic
Training
Adequate for
Teaching
Evolution

All Louisiana
Students
Capable of
Understanding
Evolution

1.000
filstmctional
Time
.137
Academic Training
Adequate for
Teaching Evolution
.257**
.229**
All Louisiana
Students Capable of
Understanding
Evolution
.275**
.273**
.225**
Use of Hands-on
Laboratory Activities
.093
.170*
.278**
Use of Alternative
Teaching Strategies
** Pearson Correlation is significant at the 0.01 level (2-tailed),
♦ Pearson Correlation is significant at the 0.05 level (2-tailed^

Use of
Hands-on
Laboratory
Activities

.393**

Data for biology teachers allocating more than five class periods of instructional
time to evolutionary theory (N = 228) showed modest correlation between instructional
time and use of akemative teaching strategies (r = . 168). Significant positive
correlation was noted between instructional time and belief regarding adequacy of
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academic training (r = . 189) and between instructional time and belief regarding
capabilities of all Louisiana students to understand evolution (r = . 176) as shown in
Table 4.55.
Table 4.55
Correlations for Instructional Time Allocated to Evolutionary
Theory by Teachers Allocating Greater than Five Class Periods to
Evolutionary Theory and Questionnaire Items 24 - 27
(N = 228)
Instructional
Time

Academic
Training
Adequate for
Teaching
Evolution

All Louisiana
Students
Capable of
Understanding
Evolution

Use of
Hands-on
Laboratory
Activities

1.000
Instructional
Time
189**
Academic Training
Adequate for
Teaching
Evolution
.420**
.176**
All Louisiana
Students Capable
of Understanding
Evolution
.438**
.372**
.128
Use of Hands-on
Laboratory
Activities
.434**
.302**
.168*
Use of Alternative
Teaching
Strategies
** Pearson Correlation is significant at the 0.01 level (2-tailed).
* Pearson Correlation is significant at the 0.05 level (2-tailed).

.684**

Use of Biology Textbooks to Enhance Understanding of Biological Evolution
Teacher utilization of textbooks was measured in terms of the extent to which
biology teachers present the information on evolution in the tectbook in classroom
instruction as reflected by responses to items 36 and 37 in the questionnaire.
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Forty-two percent o f biology teachers statewide reported presenting the “Same
Amount” of information on evolution in the textbook as they actually present in
classroom instruction as shown in Table 4.56. Statewide, only 13 percent of biology
teachers presented more information on evolution in instruction than was presented in
the textbook. Forty-six percent of respondents statewide reported presenting less
information in instruction on evolution than was covered in the textbook. Sixty-one
percent of respondents in Region 6 (Natchitoches) reported presenting less information
on evolution in classroom instruction than were presented in the tcctbook.
Table 4.56
Amount o f Information Presented in Listruction Compared to
Information on Evolution in the Textbook
(N = 384)
Region (Area)
1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (La6yette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

Same Amount
% (n)

More
% (n)

Less
% (n)

47(25)
45 (26)
43 (18)
45 (29)
47(23)
37(14)
29(11)
36 (15)
42 (161)

17(9)
7(4)
21(9)
6(4)
24 (12)
3(1)
13 (5)
10(4)
13 (48)

36 (19)
48 (28)
36(15)
48(31)
29 (14)
61 (23)
58(22)
55 (23)
46 (175)

Table 4.57 indicates the extent to which high school biology teachers assess
their biology textbook coverage of evolution. Seventy-four percent of biology teachers
statewide indicate that their textbook presents the “Right Amount” of information on
evolutioiL Twenty percent o f teachers statewide stated that textbook coverage of
evolution was “Too Nfoch.” Region 4 (Lafayette) reported the highest percentage (90
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percent) of teachers stating that textbook coverage of evolution was the “Right
AmounL” Region 6 (Natchitoches) reported the highest percentage (34 percent) of
respondents indicating that textbook coverage of evolution was “Too Much.”
Table 4.57
Respondents’ Opinion Regarding Textbook Coverage of Evolution
(N = 386)
Region (Area)
1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafayette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

Too Much
% (n)

Right Amount
% (n)

Too Little
% (n)

19 (10)
23 (14)
12(5)
17(11)
4(2)
34(13)
32 (12)
26(11)
20 (78)

74(39)
68(41)
79(33)
81(51)
90(45)
58 (22)
66(25)
69 (29)
74 (285)

8(4)
8(5)
10(4)
2(1)
6(3)
8(3)
3(1)
5(2)
6(23)

Forty percent of respondents indicating that they presented less information in
their classroom instruction than was presented in the textbook indicated that all
Louisiana students were capable of tmderstanding the theory of evolution. Fifty percent
of respondents stated that their academic training was inadequate for teaching evolution
and 76 percent had taken fewer than three college courses in which evolution was
discussed. Twenty-six percent of respondents indicated “Undecided” and 42 percent
indicated “Disagree” or “Strongly Disagree” regarding their allocation of sufficient
instructional time for students to achieve an adequate conception of evolution.
Table 4.58 shows the data on textbooks used by Louisiana biology teachers.
Twenty-eight percent of teachers were using Modem Bioloev published by Holt,
Rinehart and Winston. Glencoe’s Biology was used by 17 percent of teachers, and
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Prentice Hall Biology was used by 14 percent. Data did not indicate any significant
relationship between allocation of time to evolution and textbook used. Data indicated
a significant correlation between allocation of time to evolution and the amount of
information presented from the tectbook.
Seventy-nine percent o f teachers providing less than five class periods of
instruction on evolution reported providing “Less” information on evolution than was
covered in the textbook. Seventy-seven percent of teachers providing the “Same
Amount” or “More” instruction on evolution than was present in the tectbook reported
five or more periods on evolution instruction as shown in Table 4.59.
Table 4.58
Biology Tectbooks Used by Biology Teachers in Louisiana
(N = 386)
Textbook

Biology (Heath)
Biology (Macmillan)
Biology (Prentice Hall)
Biology (Scott Foresman)
Modem Biology (Holt)
Living Systems (Merrill)
The Dynamics o f Life (Glencoe)
Biology Principles and Explorations (Holt)
Biology (Harcourt, Brace & Jovanovich)

Percentage o f Teachers
Using the Textbook
5.5
7.4
14.1
5.3
28.0
12.9
16.6
3.9
3.9

Table 4.60 shows a comparison of the allocation of instructional time to
evolutionary theory between teachers indicatir^ that the textbook provides too much
emphasis on evolution and teachers indicating that the textbook provides too little
emphasis on evolution. Forty percent of teachers allocating from zero to 2.5 class
periods to evolutionary theory indicated that the textbook provided too much emphasis

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

131

on evolution. By contrast, 17 percent of teachers providing 7.5 class periods or more to
evolutionary responded that the textbook provided too little emphasis on evolution.
Table 4.59
Allocation of Time to Evolution and the Amount of hiformation Presented on
Evolution from the Biology Textbook by Teachers
(N = 380)
histructional Time

Same
Amount

More

Less

0 - 2.5 periods

Frequency
Percentage

17
23.4

1
1.3

55
75.3

2.51 -5 .0 periods

Frequency
Percentage

62
40

9
5.8

84
54.2

5.01 - 7.5 periods

Frequency
Percentage

49
52.7

18
19.3

26
28

7.51 or more periods

Frequency
Percentage

30
50.8

20
33.8

9
15.4

Table 4.60
Allocation o f Instructional Time to Evolutionary Theory Between Teachers Indicating
that the Textbook Provides "Too Much" or "Too Little" Emphasis on Evolution
(N = 381)
Instructional Time

Too
Much

Right
Amount

Too
Little

0 -2 .5 periods

Frequency
Percentage

29
39.7

41
56.1

3
4.2

2.51 -5 .0 periods

Frequency
Percentage

33
21.3

118
76.1

4
2.6

5.01 -7 .5 periods

Frequency
Percentage

12
12.9

75
80.6

6
6.5

7.51 or more periods

Frequency

2
3.3

48
80

10
16.7
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Total instructional time devoted to evolutionary theory was correlated with
biology teacher responses to questionnaire items 36 and 37 to identify significant
relationships. Data for all respondents indicated a positive correlation between
instructional time allocated to evolution and teacher assessment of extent to which
information in textbook is presented in classroom instruction (r = .452) as shown in
Table 4.61. Significant negative correlation was observed between instructional time
devoted to evolution and teacher opinions regarding extent of coverage o f evolution in
biology textbooks (r = -.308).
Table 4.61
Correlations for Instructional Time Allocated to Evolutionary Theory by Teachers and
Questionnane Items 36 - 37
(N = 381)
Instructional
Time

How Much of Information on
Evolution in Textbook do You
Actually Present in Instruction?

1.000
Instructional
Time
452**
How Much of Information
on Evolution in Textbook
do You Actually Present
in Instruction
-.308**
To What Extent Does
Your Biology Textbook
Present the Topic of
Evolution?
** Pearson Correlation is significant at the 0.01 level (2-tailed).
* Pearson Correlation is significant at the 0.05 level (2-tailed).

-.420**

Comnatibilitv of the Theorv o f Evolution ^?^fith Religious Beliefs
Thirty-three percent of Louisiana biology teachers statewide indicated that the
theory of evolution is not compatible with religious beliefs as shown in Table 4.62.
Forty-eight percent of respondents stated evolution is compatibility o f religious beliefs
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with evolutionary theory. Region 3 (Thibodeaux) and Region 5 (Lake Charles) reported
more than 40 percent of respondents agreeing that evolutionary theory conflicts with
religious beliefs. Region 1 (New Orleans), Region 3 (Thibodeaux), Region 7
(Shreveport) and Region 8 (Monroe) reported more than 50 percent of respondents
disagreeing with the statement that evolutionary theory conflicts with religious beliefs.
Seventy-six percent of respondents indicating that evolutionary theory conflicts
with religious beliefs had taken fewer than three college courses in which they were
specifically exposed to evolutioiL Forty-nine percent o f respondents allocated sufficient
time fer students to achieve an adequate understanding o f evolution and 61 percent
rated academic training adequate for teaching evohitioiL
Table 4.62
Respondents’ Opinions Regarding ^compatibility o f Evolutionary
Theory with Religious Beliefs
(N = 376)
Region (Area)

1 (New (Means)
2 (Hammond)
3 (Thibodeaux)
4 (Lafeyette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

Strongly
Agree/Agree
% (n)

Undecided
%(n)

Disagree/Strongly
Disagree
% (n)

25 (13)
40 (23)
40 (16)
38 (23)
41 (20)
32 (12)
14(5)
29 (12)
33 (124)

17(9)
21 (12)
8(3)
15(9)
12(6)
39 (15)
33 (12)
17(7)
19 (73)

59(31)
39 (23)
53 (21)
47 (29)
47 (23)
29(11)
52 (19)
53(22)
48 (179)

Sixty-three percent of respondents indicating that the theory of evolution is not
compatible with the theory of evolution stated that all Louisiana biology students were
capable o f understanding the theory of evolution. Fifty-eight percent of respondents
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allocated sufficient time for biology students to achieve an adequate understanding of
evolutionary theory.
Table 4.63 shows the comparison between biology teachers agreeing that the
theory of evolution is incompatible with religious beliefs and biology teachers
disagreeing that evolution is incompatible with religious beliefs in terms of instructional
time devoted to evolution. Data for biology teachers indicating that the theory of
evolution was incompatible with religious beliefs did not produce a significant
correlation between instructional time devoted to evolution and belief r^;arding
compatibility of religious beliefs with evolution.
Table 4.63
Comparison of Teachers Indicating that Evolution Is Incompatible with Religious
Beliefs and Teachers Disagreeing that Evolution Is Incompatible with Religious Beliefs
in Allocation o f Instructional Time to Evolutionary Theory
(N = 297)
0 -2 .5
Periods

2.51-5.0
Periods

5.01-7.5
Periods

More than
7.5 Periods

Evolution Incompatible
with Religious Beliefs
Frequency
Percentage

23
18.5

58
46.8

31
25.0

12
9.7

Evolution Compatible with
Religious Beliefs
Frequency
Percentage

30
17.1

65
37.1

48
27.4

32
18.3

Instructional Time
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Administrative or School District Pressures Regarding Teaching of F.volution
Administrative pressure regarding the teaching o f evolution was measured in
terms of the number of respondents reporting that administrators in their school/district
discourage the teaching o f evolution and the number o f school districts having a
specific policy concerning the teaching of evolution as reflected by responses to items
33 and 34 in the questionnaire.
Table 4.64 shows that statewide 14 percent of respondents indicated that the
school district had a written policy concerning the teaching o f evolution. Forty percent
of respondents were “Undecided” and 46 percent indicated “Disagree” or “Strongly
Disagree.” Fifty-three percent of teachers in R ^ o n 6 (Natchitoches) and 55 percent in
Region 1 (New Orleans) indicated that the school district did not have a written policy
on teaching evolution.
Table 4.64
Respondents’ Indicating that School District Has a Written Policy
on the Teaching of Evolution
(N = 380)
Region (Area)

Strongly
Agree/Agree
% (n)

1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafeyette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

10(5) _
10(6)
14(6)
14(9)
21 (10)
11(4)
24(9)
7(3)
14(52)

Undecided
% (n)

Disagree/Strongly
Disagree
% (n)

35 (18)
40 (24)
51 (21)
42(27)
31(15)
37(14)
41 (15)
46(19)
40 (153)

55 (28)
50 (30)
34 (14)
44(28)
48 (23)
53 (20)
35 (13)
46(19)
46 (175)
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Item 34 required respondents to indicate whether administrators in their
school/district discouraged the teaching of evolution. Table 4.65 shows that statewide
six percent o f biology teachers indicated being discouraged by administrators from
teaching evolution. Sixty-nine percent of respondents disagreed that they had been
discouraged from teaching evolution by administrators. Region 1 (New Orleans),
Region 5 (Lake Charles), Region 6 (Natchitoches) and Region 7 (Shreveport) reported
more than 70 percent o f respondents who had not been discouraged from teaching
evolution by school administrators.
Table 4.65
Respondents’ Indicating that Administrators in Their School/District Discourage the
Teaching of Evolution
(N = 38I)
Region (Area)

1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafeyette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

Strongly
Agree/Agree
% (n)

Undecided
%(n)

Disagree/Strongly
Disagree
% (n)

6(3)
4(2)
2(1)
8(5)
8(4)
10(4)
12(4)
2(1)
6(24)

16(8)
42(25)
34 (14)
27(17)
14(7)
18(7)
17(6)
32(13)
25 (97)

79 (40)
55(33)
64(26)
66 (42)
78 (39)
71 (27)
72 (26)
66(27)
69 (260)

Table 4.66 shows the comparison between biology teachers indicating that their
school district has a written policy concerning the teaching of evolution and biology
teachers indirAting that their school district does not have a written policy concerning
evolution in terms of their allocation of instructional time to evolution. Sixty-three
percent of biology teachers indicating that their school district had a written policy
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concerning the teaching o f evolution allocated more than five class periods to
evolutionary theory. Sixty-eight percent of biology teachers indicating that their school
district did not have a written statement concerning the teaching of evolution allocated
fewer than five class periods to evolution.
Table 4.66
Comparison of Teachers Indicating that Their School District Has a Written Policy
Concerning Teaching of Evolution and Teachers Disagreeing that School District Has a
Written Policy Concerning Teaching of Evolution in Allocation of Instructional Time to
Evolutionary Theory
(N = 297)
0 -2 .5
Periods

2.51-5.0
Periods

5.01-7.5
Periods

More than
7.5 Periods

School District Has a
Written Policy Concerning
Evolution
Frequency
Percentage

5
9.8

14
27.5

14
27.5

18
35.3

School District Does Not
Have a Written Policy
Concerning Evolution
Frequency
Percentage

46
26.4

73
42.0

39
22.4

16
9.2

Instructional Time

Students' Abilitv to Demonstrate Various Competencies Identified With the Louisiana
Department of Education (I.DE't Strand Addressing Evolution
Questionnaire items 38-44 comprise seven benchmarks identified in the 1997
LDE I^ouisiana Science Framework and specify what students should know and be able
to do r^arding biological evolution. Table 4.67 indicates the extent to which biology
teachers believe that students know and are able to understand the “experimental
evidence that supports the theory of evolution.” Statewide 45 percent of biology
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teachers indicated that students can achieve the benchmadc Region 1 (New Orleans),
Region 2 (Hammond), R%ion 3 (Thibodeaux) and Region 5 (Lake Charles) reported
more than SO percent of teachers indicatii% that the benchmaric could be achieved by
students. R ^ o n 6 (Natchitoches) reported the lowest percentage (21 percent) of
respondents stating that students could achieve the benchmark.
Seventy-one percent of respondents who responded “Disagree” or “Strongly
Disagree” regarding students able to achieve the benchmark indicated that they present
“Less” information on evolution than was present in the textbook. Eighteen percent
indicated that sufGcient time was allocated for students to achieve an adequate
understanding of evolution and 26 percent responded that all Louisiana students were
capable of understanding the theory of evolution. Fifteen percent of respondents had
taken more than three courses in which evolution was discussed and only 30 percent
rated training adequate for teaching evolution.
Table 4.67
Louisiana Students Able to Achieve the Benchmaik: E ^loring Experimental Evidence
that Supports the Theory of the Origin o f Life
(N = 383)
Region (Area)

1 (New Oiieans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafoyette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

Strongly
Agree/Agree
% (n)

Undecided
%(n)

Disagree/Strongly
Disagree
% (n)

51(27)
52 (30)
57 (24)
44(28)
55(27)
21 (8)
41 (15)
31(13)
45 (172)

28 (15)
28 (16)
26(11)
33 (21)
31 (15)
39 (15)
19(7)
40(17)
31(117)

21 (11)
21 (12)
17(7)
24(15)
14(7)
40 (15)
40 (15)
28 (12)
25 (94)
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Seventy-one percent o f respondents stating that Louisiana students are able to
achieve the benchmark r%arding e?q)erimental evidence the supports the theory o f the
origin o f life presented the “Same Amount” or “More” information on evolution than
was covered in the twctbook. Seventy percent of respondents allocated sufficient time
for students to achieve an understanding of evolution and 80 percent judged their
training adequate for teaching evolution. Forty-five percent o f respondents had taken
three or more courses in which evolution was discussed and 75 percent had pursued
twenty or more college hours in the biological sciences.
Table 4.68 indicates that 61 percent of biology teachers statewide reported that
Louisiana biology students were able to “recognize the evidence for evolution.”
Twenty-one percent o f respondents did not believe that biology students were able to
recognize the evidence for evolution. In Region 6 (Natchitoches) 34 percent of
respondents disagreed that the benchmark could be achieved.
Table 4.68
Louisiana Students Able to Achieve the Benchmade Recognizing
the Evidence for Evolution
(N = 383)
R%ion (Area)

1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafoyette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

Strongly
Agree/Agree
% (n)

Undecided
% (n)

Disagree/Strongly
Disagree
% (n)

59(31)
62 (36)
77 (32)
58(37)
67 (33)
44(17)
57(21)
64(27)
61 (234)

19 (10)
16(9)
14(6)
23(15)
18(9)
21 (8)
11(4)
14(6)
17(67)

23 (12)
22 (13)
22 (13)
19 (12)
14(7)
34(13)
32(13)
21(9)
21 (82)
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Eighty-seven percent o f respondents indicating that Louisiana students could
achieve the benchmait “remgnizing the evidence for evolution” stated “Moderate” or
Strong” emphasis on evolution instruction. Seventy-two percent believed that teaching
biology requires classroom discussions and laboratory experiences on evolution, and 78
percent judged academic training adequate for teaching evolution.
Nineteen percent of respondents disagreeing that Louisiana students could
achieve the benchmait “recognizing the evidence for evolution” indicated that all
Louisiana students were capable of understanding the theory of evolution. Nineteen
percent rated their allocation o f instruction time adequate for teaching evolution and 72
percent presented less information on evolution in instruction than was covered in the
textbook.
Item 40 required respondents to indicate the extent to which they believed
students were able to “discuss the patterns, mechanisms, and rate of evolution.” Table
4.69 shows that statewide 45 percent of respondents agreed students were able to
achieve the stated benchmark. Twenty-six percent of respondents statewide indicated
that students were not able to achieve the benchmaric.
Overall, 50 percent o f Louisiana biology teachers indicated that students were
able to achieve the three benchmarks most closely aligned to biological evolution
(exploring experimental evidence that supports the theory o f the origin of life,
recognizing the evidence for evolution and discussing the patterns, mechanisms, and
rate of evolution). Statewide, 24 percmt of teachers did not believe that students could
achieve the stated benchmarks.
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Questionnaire items 38 - 40 represent the T.ninRiana Science Framework
benchmarics that speciScally relate to student understanding o f evolutionary concepts.
As such, the opinions o f Louisiana biology teachers regarding student ability to achieve
the stated benchmarks represent important data pertaining to the status of evolution
instruction in public schools in Louisiana.
Table 4.69
Louisiana Students Able to Discuss the Patterns, Mechanisms,
and Rate of Evolution
(N = 384)
Region (Area)

1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (La&yette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

Strongly
Agree/Agree
%(n)

Undecided
%(n)

55 (29)
43 (25)
55(23)
35(22)
56 (28)
35(13)
46(17)
40(17)
45 (174)

17(9)
24 (14)
33 (14)
45 (29)
30 (15)
32 (12)
16 (6)
31(13)
29(112)

Disagree/Strongly
Disagree
%(n)
_

28 (15)
33 (19)
12(5)
21 (13)
14(7)
34(13)
37(14)
29 (12)
26 (98)

One hundred nineteen biology teachers statewide representing 31 percent of
survey respondents, indicated “Agree” or “Strongly Agree” to questionnaire items
38-40. Sixty-three percent of these respondents reported twenty-seven or more college
hours in the biological sciences, and 47 percent had pursued three or more college
courses in which evolution was specifically discussed. Eighty-eight percent of
respondents indicated “Moderate” or “Strong” emphasis on evolution instruction, 83
percent stated that all Louisiana students were capable of understanding evolutionary
theory, and 75 percent indicated that teaching biology requires classroom discussions
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and laboratory experiences on evolution. Seventy percent reported using hands-on
laboratory activities and 58 percent used alternative teaching strategies to enhance
student understanding of evolution. Seventy-six percent of respondents allocated
sufGcient time for students to achieve an adequate understanding of evolutionary
theory, and 75 percent taught the “Same Amount” or “More” information on evolution
in classroom instruction than was covered in the biology textbook.
Table 4.70 shows the number and percentage of respondents from each
geographical region indicating “Agree” or “Strongly Agree” for each o f the three
benchmarks closely related to the concept o f biological evolution. Statewide, 31
percent of biology teachers agreed that Louisiana biology students were able to achieve
the benchmarks related to biological evolution.
Table 4.70
Respondents Responding “Agree” or “Strongly Agree” to
Questionnaire Items 38 - 40
(N = 119)
Region (Area)
1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafayette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

Strongly Agree/Agree
(n)

% of Region
Respondents

18
22
7
27
4
11
18
12
119

34
37
17
42
8
29
47
29
31

Fifty-nine respondents statewide responded “Disagree” or “Strongly Disagree”
to the questiormaire items 38 - 40. This number represents 15 percent o f all respondents
completing the questiormaire. Seventy-five percent of these respondents had taken
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fewer than twenty college hours in the biological sciences, and 90 percent had taken
fewer than three college courses in which evolution was discussed. Seventeen percent
of respondents rated their academic training adequate for teaching evolution, and only
12 percent stated that teaching biology requires classroom discussions and laboratory
experiences on evolution. Seven percent of respondents indicated that sufficient time
was allocated for students to achieve an adequate understanding of evolution. Seventyeight percent of biology teachers presented less information on evolution in their
instruction than was present in the textbook Eighty-one percent of respondents agreed
that they would like additional instruction about evolution in the form o f‘in-service”
training or summer seminars.
Table 4.71 shows the number and percentage of respondents by geographical
region indicating “Disagree” or “Strongly Disagree” for the three benchmarks closely
related to biological evolution.
Questionnaire items 4 1 -4 4 additionally represent benchmaiks identified in the
1997 Touisiana Science Framework The benchmarks address skills such as classifying
organisms, distinguishing among the kingdoms, comparing and contrasting life cycles
o f organisms and comparing viruses to cells. Louisiana biology teachers
overwhelmingly agreed that based on the current level of instruction students could
achieve these benchmarks. Classifying organisms generated a fovorable response rate
of 91 percent, and distinguishing among kingdoms had a 97 percent positive response.
Eighty-seven percent o f respondents agreed that students were capable of comparing
and contrasting life cycles of organisms, and 90 percent indicated that students could
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compare viruses. Overall, questionnaire items 41-44 were answered unfavorably by
less than five percent of respondents statewide.
Table 4.71
Respondents Responding “Disagree” or “Strongly Disagree” to
Questionnaire Items 38 - 40
(N = 59)
Region (Area)

Strongly Disagree/Disagree
(n)

% of Region
Respondents

9
6
11
0
22
2
5
4
59

17
10
26
0
44
5
13
10
15

1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafeyette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

Allocation of Instructional Time to Evolutionary Concents
The emphasis placed on evolutionary theory as shown by total instructional time
allocated to evolutionary concepts is shown in Table 4.72. bfineteen percent of
respondents allocated less than 2.5 class periods to evolutionary concepts, 41 percent
allocated fi'om 2.5 to 5.0 class periods, 24 percent allocated firom 5.01 to 7.5 class
periods and 16 percent allocated more than 7.5 class periods.
Table 4.73 shows the allocation of instructional time to evolutionary concepts
for each geographical region of the state. Eighty-five percent of Region 3 (Thibodeaux)
teachers allocated fewer than five class periods to evolutionary concepts. Region 1
(New Orleans) reported 50 percent o f biology teachers allocated more than five class
periods to evolutionary concepts.
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Table 4.72
Instructional Time Allocated to Evolutionary Concepts by Teachers
(N = 382)
Class
Periods

%(n)

Cumulative
Percentage

0 -2 .5
2.51-5.0
5.01-7.5
More than 7.5

19 (73)
40.6 (156)
24.3 (93)
15.6 (60)

19.1
59.9
84.3
100

Table 4.73
Allocation of Instructional Time to Evolutionary Concepts by
Geogrs^hical R%ions of Louisiana
(N = 381)
Region (Area)
1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (La&yette)
5 (Lake (Charles)
6 (Natchhoches)
7 (Shreveport)
8 (Monroe)
Composhe

0 -2 .5
Paiods

2.51-5.0
Periods

5.01-7.5
Periods

More than
7.5 Periods

18.0 (9)
13.8 (8)
35.0 (14)
10.9 (7)
34.0 (17)
10.5 (4)
12.8 (5)
21.4 (9)
19.2 (73)

32.0(16)
41.4(24)
50.0 (20)
40.6 (26)
30.0 (15)
52.6 (20)
43.6 (17)
42.9 (18)
40.9 (156)

28.0 (14)
29.3 (17)
7.5(3)
29.7 (19)
30.0 (15)
21.1 (8)
23.1 (9)
19.0 (8)
24.4 (93)

22.0(11)
15-5 (9)
7.5 (3)
18.8 (12)
6.0(3)
15.8 (6)
20.5 (8)
16.7 (7)
15.5 (59)

The extent o f coverage given to evolutionary concepts identified by
questionnaire items 45 through 54 in terms of instructional time that was allocated for
each hem is shown in Table 4.74. The evolutionary concepts given the most emphasis
by respondents were Darwinian evolution, mechanics o f evolution and evolutionary
evidence. Nineteen percent, 18.5 percent and 17.2 percent, respectively, indicated that
they allocated more than 60 minutes to Darwinian evolution, mechanics of evolution
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and evolutionary evidence. The concepts receiving the least emphasis were human
evolution, adaptive evolution, pre-Darwinian hypotheses, and Lamarckian evolution.
Table 4.75 shows the allocation of instructional time to the ‘Tossil Record” for
each geogr^hical region of the state. Eight-five percent of respondents in Region 3
(Thibodeaux) allocate thirty or fewer minutes o f classroom instruction to the ‘Tossil
Record.” Fifty-one percent of teachers from R ^ o n 7 (Shreveport) allocated more than
thirty minutes of instruction time to the fossil record.
Table 4.74
Allocation of Instructional Time to Evolutionary Concepts
(N = 382)
Evolutionary Concepts

Fossil Record
Lamarckian Evolution
Darwinian Evolution
Mechanics/Evolution
Adaptive Radiation
Human Evolution
Pre-Darwinian Hypotheses
Charles Darwin
Evolutionary Evidence
Geologic Time Scale

0
Minutes
%(n)

1 -3 0
Minutes
% (n)

31-60
Minutes
% (n)

More than
60 Minutes
% (n)

5.8 (22)
21.2(81)
3.4 (13)
3.7(14)
30.4(116)
18.6 (71)
56.8 (217)
8.9 (34)
4.7 (18)
18.3 (70)

60.5 (231)
61.5 (235)
45.3 (173)
34.8 (133)
50.5 (193)
50.5 (193)
34.3 (131)
66.0 (252)
41.4 (158)
62.6 (239)

23.0 (88)
14.1 (54)
32.2 (123)
42.9 (164)
16.2 (62)
21.2 (81)
8.4 (32)
18.6 (71)
36.6 (140)
14.4 (55)

10.7 (41)
3.1 (12)
19.1 (73)
18.6 (71)
2.9(11)
9.7 (37)
5(2)
6.5 (25)
17.3 (66)
4.7 (18)

Table 4.76 shows the allocation of instructional time devoted to ‘Tamarcldan
Evolution” within each geographical region of the state. Region 3 (Thibodeaux)
reported 97 percent o f teachers allocated thirty or fewer minutes to instruction devoted
to Lamarckian evolution.
Table 4.77 shows the allocation of instructional time to Darwinian evolution.
Overall, more than 50 percent of respondents statewide allocated more than 30 minutes

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

147

of instruction time to Darwinian evolution. Twenty-eight percent of teachers from
Region 7 (Shreveport) allocated more than sixty minutes to Darwinian evolution.
Table 4.75
Allocation of Instructional Time to the Fossil Record
by Geographical Regions
(N = 381)
Region (Area)

0
Minutes
% (n)

1 -3 0
NGnutes
%(n)

31 -6 0
Minutes
% (n)

More than
60\finutes
% (n)

1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafeyette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

0(0)
6.9 (4)
10(4)
4.7(3)
2.0 (1)
7.9 (3)
5-1 (3)
11.9(5)
5.8 (22)

74(37)
56.9 (33)
75 (30)
50.0 (32)
74.0 (37)
57.9 (22)
43.6 (17)
54.8 (23)
60.6 (231)

18(9)
22.4 (13)
15(6)
34.4 (22)
10.0 (5)
26.3 (10)
30.8 (12)
23.8 (10)
22.8 (87)

8(4)
13.8 (8)
0(0)
10.9 (7)
14.0 (7)
7.9(3)
20.5 (8)
9.5 (4)
10.8 (41)

Table 4.76
Allocation of Instructional Time to Lamarckian Evolution by
Geographical Regions of Louisiana
(N = 381)
Region (Area)

0
Minutes
% (n)

1 -3 0
Minutes
%(n)

3 1 -6 0
Minutes
% (n)

More than
60 NGnutes
%(n)

1 (New (Means)
2 (Hammond)
3 (Thibodeaux)
4 (La&yette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

18.0 (9)
19.0(11)
37.5 (15)
10.9 (7)
40.0 (20)
10.5 (4)
23.1 (9)
14.3 (6)
21.3 (81)

62.0(31)
60.3 (35)
60.0 (24)
64.1 (41)
48.0 (24)
71.1 (27)
61.5 (24)
69.0 (29)
61.7 (235)

16.0 (8)
15.5 (9)
2.5 (1)
20.3 (13)
12.0 (6)
15.8 (6)
12.8 (5)
11.9 (5)
13.9 (53)

4.0 (2)
5.2(3)
0(0)
4.7(3)
0(0)
2.6 (1)
2.6 (1)
4.8 (2)
3.1 (12)
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Allocation of instructional time for ‘Mechanics of Evolution” by geogr^hical
r%ion is shown in Table 4.67. Sixty-one percent o f respondents statewide allocated
more than thirty minutes of instruction time to the mechanics o f evolution. Region 3
(Thibodeaux) and Region 5 (Lake Charles) reported 50 percent or more respondents
allocated thirty or fewer minutes of instructional time to the mechanics of evolution.
Table 4.77
Allocation of Instructional Time to Darwinian Evolution by
Geographical Regions of Louisiana
(N = 381)
R%ion (Area)

0
Minutes
%(n)

1 -3 0
Minutes
% (n)

31-60
Minutes
% (n)

More than
60 Minutes
% (n)

1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafeyette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

4.0(2)
3.4 (2)
2.5 (1)
3-1 (2)
2.0(1)
2.6 (I)
5-1 (2)
4.8 (2)
3-4(13)

46.0 (23)
36.2 (21)
65.0 (26)
32.8 (21)
62.0(31)
50.0 (19)
41.0(16)
38.1 (16)
45.4 (173)

30.0 (15)
37.9 (22)
20.0 (8)
40.6 (26)
24.0 (12)
31.6(12)
25.6 (10)
40.5 (17)
32.0 (122)

20.0 (10)
22.4 (13)
12.5 (5)
23.4(15)
12.0 (6)
15.8 (6)
28.2(11)
16.7 (7)
19.2 (73)

Table 4.79 shows the allocation o f instruction time to “Adaptive Radiation” by
geographic region of the state. Overall, thirty percent of teachers statewide allocated no
instmctional time to the evolutionary concept of ad^>tive radiation. Fifty percent of
respondents allocated from one to thirty minutes of instructional time to adaptive
radiation. Twenty-five percent of respondents from Region 1 (New Orleans) and
Region 4 ^Lafayette) allocated more than thirty minutes of instructional time to adaptive
radiation.
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Table 4.80 shows the allocation of instructional time to “Human Evolution” by
r%ion of the state. Region 3 (Thibodeaux), Region 5 (Lake Charles) and Region 6
(Natchitoches) reported 80 percent of respondents allocating fewer than thirty minutes
of instructional time to human evolution. Thirty percent of teachers statewide allocated
thirty or more minutes to human evolution.
Table 4.78
Allocation of Instructional Time to Mechanics of Evolution by
Geographical Regions o f Louisiana
(N = 381)
R ^ o n (Area)

0
Nfinutes
% (n)

1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Laftiyette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

2.0(1)
3.4(2)
2.5 (1)
4.7(3)
2.0(1)
5.3 (2)
2.6(1)
7.1 (3)
3.7(14)

1 -3 0
Nftnutes
%(n)
22.0(11)
_ 36.2 (21)
50.0 (20)
23.4 (15)
52.0 (26)
34.2 (13)
25.6 (10)
40.5 (17)
34.9 (133)

31-60
Minutes
%(n)

More than
60 Minutes
% (n)

60.0 (30)
43.1 (25)
40.0 (16)
43.8 (28)
40.0 (20)
39.5 (15)
41.0(16)
31.0(13)
42.8 (163)

16.0 (8)
17.2 (10)
7.5 (3)
28.1 (18)
6.0(3)
21.1 (8)
30.8 (12)
21.4(9)
18.6 (71)

Table 4.81 shows the allocation of instructional time to “Pre-Darwinian
Hypotheses” by geographical region of the state. Fifty-seven percent of respondents
statewide allocated no instructional time to pre-Darwinian hypotheses. Region 3
(Thibodeaux) reported 75 percent of respondents allocating no instructional time to preDarwinian hypotheses.
Allocation of instructional time to the topic of “Charles Darwin” by
geographical region is shown in Table 4.82. Overall, 25 percent o f respondents
statewide allocated more than thirty minutes o f instructional time to Charles Darwin.
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Sixty-six percent of respondents statewide allocated from one to thirty minutes of
instructional time to Charles Darwin.
Table 4.79
Allocation of Instructional Time to Adaptive Radiation by
Geographical R iio n s o f Louisiana
(N = 381)
Region (Area)

1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafayette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

0
Minutes
% (n)

1 -3 0
Minutes
%(n)

31-60
Minutes
% (n)

More than
60 Minutes
% (n)

22.0 (11)
22.4 (13)
45.0 (18)
26.6 (17)
52.0 (26)
26.3 (10)
25.6 (10)
26.2 (11)
30.4(116)

50.0 (25)
51.7(30)
50.0 (20)
46.9 (30)
38.0 (19)
57.9 (22)
53.8 (21)
61.9 (26)
50.7 (193)

26.0 (13)
22.4 (13)
5.0(2)
21.9 (14)
10.0 (5)
7.9(3)
15.4 (6)
11.9(5)
16.0 (61)

2.0 (1)
3.4(2)
0(0)
4.7(3)
0(0)
7.9(3)
5.1 (2)
0(0)
2.9(11)

Table 4.80
Allocation of Instructional Time to Human Evolution by
Geographical Regions of Louisiana
(N = 381)
Region (Area)

1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafeyette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

0
Minutes
% (n)

1 -3 0
Nfrnutes
%(n)

10.0 (5)
22.4 (13)
20.0 (8)
21.9 (14)
14.0 (7)
15.8 (6)
17.9 (7)
26.2 (11)
18.6 (71)

56.0 (28)
36.2 (21)
65.0 (26)
34.4(22)
68.0 (34)
65.8 (25)
46.2 (18)
45.2 (19)
50.7 (193)

31-60
Minutes
% (n)

More than
60 Minutes
% (n)

26.0 (13)
31.0 (18)
12.5(5) _
29.7 (19)
10.0 (5)
7.9 (3) _
25.6 (10)
16.7(7)
21.0 (80)
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8.0(4)
10.3 (6)
2.5 (1)
14.1 (9)
8.0(4)
10.5 (4)
10.3 (4)
11.9(5)
9.7 (37)
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Table 4.81
Allocation o f Instructional Time to Pre-Darwinian Hypotheses by
Geographical R ^ons of Louisiana
(N = 381)
Region (Area)

1 (New (Means)
2 (%mmond)
3 (Thibodeaux)
4 (Lafeyette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

0
Minutes
%(n)

1 -3 0
Minutes
%(n)

3 1 -6 0
Minutes
%(n)

More than
60 NCnutes
%(n)

40.0 (20)
51.7(30)
75.0 (30)
54.7 (35)
68.0 (34)
60.5 (23)
48.7 (19)
61.9 (26)
57.0 (217)

54.0 (27)
37.9 (22)
22.5 (9)
34.4 (22)
22-0 (11)
34.2 (13)
41.0(16)
26.2 (11)
34.4(131)

4.0 (2)
8-6 (5)
2.5 (1)
10.9 (7)
10.0 (5)
5.3 (2)
10.3 (4)
11.9(5)
8.1(31)

2.0 (1)
1.7(1)
0(0)
0(0)
0(0)
_ 0(0)
0(0)
0(0)
.5(2)

Table 4.82
Allocation o f Listructional Time to Charles Darwin by
Geographical Regions of Louisiana
(N = 381)
Region (Area)

0
Minutes
%(n)

1 -3 0
MQnutes
% (n)

3 1 -6 0
Minutes
%(n)

1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafayette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

10.0 (5)
10.3 (6)
7.5 (3)
7.8 (5)
0 (0)
15.8 (6)
10.3 (4)
11-9 (5)
8.9 (34)

66.0 (33)
63.8 (37)
77.5 (31)
53.1 (34)
86.0 (43)
63.2 (24)
61.5 (24)
61.9 (26)
66.1 (252)

18.0 (9)
20.7 (12)
10.0 (4)
29.7 (19)
12.0 (6)
13.2 (5)
17.9 (7)
19.0 (8)
18.4 (70)

More than
60 Nfinutes
%(n)
6.0(3)
5.2 (3)
5.0(2)
9.4(6) _
2-0(1)
7.9(3)
10.3 (4)
7-1 (3)
6.6 (25)

Table 4.83 shows the allocation of instructional time to ‘Evolutionary
Evidence” within the geographical regions of the state. Fifty-three percent of
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respondents statewide allocated more than thirty minutes of instructional time to
evolutionary evidence. Region 1 (New Orleans) and Region 6 (Natchitoches) reported
more than 60 percent of teachers allocating more than thirty minutes of instructional
time to evolutionary evidence. Overall, Region I (New Orleans) reported the largest
percentage (28) of teachers allocating more than sixty minutes of instructional time to
evolutionary evidence.
Table 4.83
Allocation o f Instructional Time to Evolutionary Evidence by
Geographical R iio n s of Louisiana
(N = 381)
R%ion (Area)

0
Mmutes
% (n)

1 -3 0
Minutes
% (n)

31-6 0
Minutes
% (n)

More than
60 Munîtes
%(n)

1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafeyette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

2.0 (1)
5.2 (3)
7.5 (3)
6.3 (4)
0(0)
5.3 (2)
2.6 (1)
9.5 (4)
4.7(18)

32.0 (16)
39.7 (23)
60.0 (24)
34.4 (22)
54.0 (27)
31.6(12)
43.6 (17)
40.5 (17)
41.5 (158)

38.0 (19)
39.7 (23)
27.5(11)
35.9 (23)
32.0 (16)
47.4(18)
41.0(16)
31.0(13)
36.5 (139)

28.0 (14)
15.5 (9)
5.0(2)
23.4(15)
14.0 (7)
15.8 (6)
12.8 (5)
19.0 (8)
17.3 (66)

Table 4.84 shows the allocation of instructional time to “Geologic Time Scale’
by geographical region o f the state. R ^ o n 2 (Hammond) and Region 8 (Monroe)
reported more than 25 percent of respondents allocating no instructional time to the
geologic time scale. Statewide 62 percent of respondents allocated from one to thirty
minutes of instructional time to the geologic time scale.
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Table 4.84
Allocation of Instructional Time to Geologic Time Scale by
Geographical R ^ons of Louisiana
(N = 381)
Region (Area)

0
Minutes
% (n)

1 -3 0
Minutes
% (n)

31-60
Minutes
%(n)

More than
60 Minutes
% (n)

1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafiiyette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

6.0(3)
25.9 (15)
17.5 (7)
20.3 (13)
24.0 (12)
10.5 (4)
7.7(3)
31.0 (13)
18.4 (70)

78.0 (39)
51.7 (30)
77.5(31)
56.3 (36)
62.0(31)
65.8 (25)
66.7 (26)
50.0 (21)
62.7 (239)

12.0 (6)
17.2 (10)
2.5 (1)
18.8 (12)
12.0 (6)
13.2(5)
15.4 (6)
19.0 (8)
14.2 (54)

4.0 (2)
5.2 (3)
2.5(1)
4.7 (3)
2.0(1)
10.5 (4)
10.3 (4)
0(0)
4.7(18)

Based on allocation of instructional time to evolutionary concepts, 41 percent of
Louisiana biology teachers allocated from 2.51 to 5.0 class periods to evolution and 40
percent allocated more than five class periods to evolutionary concepts (Table 4.85).
Analysis of emphasis placed on evolution instruction showed that 90 percent of
respondents allocating more than five class periods to evolution instruction rated their
emphasis on evolution as *1Moderate” or “Strong” as shown in Table 4.86. Fifty percent
of respondents allocating less than 2.5 class periods and 74 percent of respondents
allocating from 2.51 to 5.0 class periods to evolution instruction rated their emphasis on
evolution as “Moderate” or “Strong.” Fifty percent of respondents indicating “Little” or
“No” emphasis on evolution allocated less than 2.5 class poiods on evolutionary
concepts.
A cross tabulation analysis of demographic variables for respondents indicating
strong emphasis on evolution instruction (N = 52) shows that 94 percent of respondents
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were certified in biology, 56 percent had earned a master’s degree or higher, and 77
percent had pursued more than 27 hours in biology. Similarly, 54 percent reported
taking more than three c o llie courses in which evolution was specifically discussed.
Table 4.85
Allocation o f Instructional Time to Evolution by
Geographical R iio n s of Louisiana
(N = 381)
Region (Area)

0 -2 .5
Periods
% (n)

2.51-5.0
Periods
%(n)

5.01 -7 .5
Periods
% (n)

More than
7.5 Periods
% (n)

1 (New (Means)
2 (Hammond)
3 (Thibodeaux)
4 (La&yette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

18(9)
14(8)
35 (14)
11(7)
34(17)
11(4)
13 (5)
21 (9)
19(73)

32(16)
41 (24)
50 (20)
41 (26)
30(15)
53 (20)
44(17)
43 (18)
41 (156)

28 (14)
29(17)
8(3)
30 (19)
30(15)
21 (8)
23(9)
19(8)
24 (93)

22(11)
16(9)
8(3)
18 (12)
6(3)
16(6)
21 (8)
17(7)
16(59)

Table 4.86
Emphasis Placed on Evolution Instruction by Respondents
Allocating Instructional Time to Evolution
(N = 381)
Instructional
Time
0 - 2.5 Periods
2.51 -5 .0 Periods
5.0 - 7.5 Periods
More than 7.5 Periods

Strong
% (n)
4(3)
10(15)
17(16)
27 (16)

.

Moderate
% (n)

Little
% (n)

None
%(n)

47 (34)
64 (100)
73 (68)
67 (40)

40(29
23 (36)
__9(8)
5(3)

10(7)
3(5)
1(1)
U i)

Allnfiatinn nflnstnictinnal Time to Creationist Concepts

The emphasis placed on creationism as shown by total instructional time
allocated to creationist concepts is shown in Table 4.87. Sixty-five percent of
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respondents allocated no instructional minutes to the teaching of creationism. Ten
percent of respondents allocated less than thirty minutes to creationism, 15 percent
allocated from thirty-one to sixty minutes of instruction, and 10 percent of respondents
allocated more than sixty minutes of instructional time to (xeationism concepts.
Table 4.87
Total Instructional Time Allocated to Creationist Concepts
by Louisiana Biology Teachers
(N = 379)
Instructional
Minutes
0
1 -1 5
16 -3 0
31 -4 5
4 6 -6 0
6 1 -7 5
7 6 -9 0
More than 90

%(n)
64.9 (246)
6.3 (24)
3.2 (12)
14.0 (53)
1-3 (5)
1.6(6)
2.6 (10)
6.1 (23)

Cumulative
Percentage
64.9
71.2
74.4
88.4
89.7
91.3
93.9
100

Table 4.88 shows the allocation of instructional time to creationist concepts for
each geographical region o f the state. Region 5 (Lake Charles) reported the highest
percentage (76) of respondents allocating no instructional time to creationism concepts.
Region 2 (Hammond), Region 6 (Natchitoches) and Region 7 (Shreveport) reported 25
percent of respondents allocated more than thirty minutes of instructional time to
creationism. R%ion 8 (Monroe) reported the highest percentage (40.5) of respondents
allocating more than thirty minutes of instructional time to creationism.
The extent o f coverage given to creationism concepts identified by questionnaire
items 55 through 57 in terms of instructional time that was allocated for each item is
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shown in Table 4.89. Approximately five percent of teachers statewide reported
allocating more than 30 minutes of instructional time to creationist concepts.
Table 4.88
Allocation of Instructional Time to Creationist Concepts by
Geographical Regions of Louisiana
(N = 378)
Region (Area)

1 (New (Means)
2 (Hammond)
3 (Thibodeaux)
4 (La&yette)
5 (Lake (Zharles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

0
Minutes
%(n)

1 -3 0
Mmutes
%(n)

31-60
Minutes
%(n)

More than 60
Minutes
%(n)

59.6 (28)
67.2 (39)
67.5 (27)
70.3 (45)
76.0 (38)
60.5 (23)
64.1 (25)
50.0 (21)
65.1 (246)

17.0 (8)
6.9 (4)
17.5(7)
6.3 (4)
6.0(3)
7.9(3)
7.7(3)
9.5(4)
9.5 (36)

19.1 (9)
13.8 (8)
7.5 (3)
12.5 (8)
12.0 (6)
23.7(9)
12.8 (5)
23.8 (10)
15.3 (58)

4.3 (2)
12.1 (7)
7.5 (3)
10.9 (7)
6.0(3)
7.9 (3)
15.4 (6)
16.7(7)
10.1 (38)

Table 4.89
Allocation of histructional Time to
Creationism Concepts
(N = 380)
Creationism Concepts
Creationism (young earth, recent
floods)
Creationism (NCcroevohition vs.
Macroevolution)
Creationism (intelligent design
theory)

0
Minutes

1 -3 0
Mboutes

31-60
Minutes

More than 60
Mmutes

68.2 (262)

25.0 (96)

4.4 (17)

1.3 (5)

69.8 (266)

23.6 (90)

5.2 (20)

1.3 (5)

74.0 (282)

20.7 (79)

3.9(15)

1.3 (5)

Table 4.90 shows the allocation of instruction time to the creationist concept of
“young earth, recent floods” for each geographical region of the state. Region 8
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(Monroe) reported the highest percentage (47.6) of respondents devoting instructional
time to the creationist concept o f recent floods and young Earth. Seventy-eight percent
of respondents in Region 5 (Lake Charles) indicated no instructional time allocated to
the creationist concept.
Table 4.90
Allocation of Instructional Time to the Creationist Concept of Young
Earth and Recent Floods by Geographical R ^ o n s of Louisiana
(N = 381)
R%ion (Area)

1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (Lafeyette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

0
Minutes
% (n)

1 -3 0
Minutes
%(n)

31 -60
Minutes
% (n)

More than
60 Nfinutes
%(n)

60.4(29)
70.7(41)
77.5(31)
76.6 (49)
78.0 (39)
63.2 (24)
69.2(27)
52.4(22)
69.1 (262)

37.5 (18)
24.1 (14)
20.0 (8)
15.6 (10)
20.0 (10)
28.9(11)
23.1 (9)
38.1 (16)
25.3 (96)

2.1 (1)
5.2(3)
2.5 (1)
6-3 (4)
2.0 (1)
5.3 (2)
5.1 (2)
4.8 (2)
4.2 (16)

0(0)
0(0)
0(0)
1.6(1)
0(0)
2.6(1)
2.6 (1)
4.8(2)
1.3 (5)

Table 4.91 shows the allocation of instructional time by geographical region for
the creationist concept o f “Microevolution vs. MacroevolutioiL” Overall, 70 percent of
respondents statewide allocated no instructional time to the creationism concept. Ten
percent of respondents in Region 8 (Monroe) allocated more than thirty minutes of
instructional time to the creationist concept of Microevolution vs. Macroevolution.
Table 4.92 shows the allocation of instructional time for the creationist concept
of “intelligent design theory” by geographical region of the state. Seventy-four percent
of respondents statewide did not allocate any instruction time to the creationist concept
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o f “intelligent design theory." Five percent of teachers allocated more than thirty
minutes of instructional time to the creationist concept
Table 4.91
Allocation of Instructional Time to the Creationist Concept of
Nficroevolution vs. Macroevohition by Geographical Regions o f Louisiana
(N = 380)
R%ion (Area)

1 (New Orleans)
2 (Hammond)
3 (Thibodeaux)
4 (La&yette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

0
Mmutes
%(n)

1 -3 0
Minutes
% (n)

3 1 -6 0
Minutes
% (n)

More than
60 Mmutes
% (n)

67.3 (33)
72.4(42)
75.0 (30)
73.4(47)
80.0 (40)
63.2 (24)
66.7(26)
57.1 (24)
70.0 (266)

30.3 (15)
20.7 (12)
20.0 (8)
17.2(11)
20.0 (10)
28.9 (11)
25.6 (10)
31.0(13)
23.7 (90)

2.0 (1)
6.9 (4)
5.0 (2)
7.8 (5)
0(0)
5.3 (2)
5.1 (2)
7.1 (3)
5.0 (19)

0(0)
0(0)
0(0)
1-6(1)
0(0)
2.6 (1)
2.6 (1)
4.8(2)
1.3 (5)

Analysis of emphasis placed on creationism showed that 80 percent of
respondents indicating “Strong” emphasis allocated more than sixty minutes of
instructional time to creationism and 65 percent of respondents indicating “Moderate”
emphasis on creationism allocated more than thirty minutes to creationism instruction
as shown in Table 4.93. Eighty-two percent of respondents indicating “Counter”
emphasis on creationism allocated no instructional time to creationism.
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Table 4.92
Allocation of Instructional Time to the Creationist Concept of
Intelligent Design Theory by Geographical Regions of Louisiana
(N = 380)
R%ion (Area)

1 (New (Means)
2 (Hammond)
3 (Thibodeaux)
4 (Laâyette)
5 (Lake Charles)
6 (Natchitoches)
7 (Shreveport)
8 (Monroe)
Composite

0
Nfinutes
% (n)

1 -3 0
Nfinutes
%(n)

31 -6 0
Mmutes
%(n)

More than
60 Minutes
% (n)

75.5 (37)
75.9 (44)
77.5 (31)
76.6 (49)
82.0 (41)
68.4 (26)
71.8 (28)
61.9 (26)
74.2 (282)

24.5 (12)
112 (10)
17.5 (7)
15.6(10)
18.0 (9)
26.3 (10)
23.1 (9)
28.6 (12)
20.8 (79)

0(0)
6.9(4)
5.0 (2)
7.8 (5)
0(0)
0(0)
2.6(1)
4.8(2)
3.7(14)

0(0)
0(0)
0(0)
0(0)
0(0)
5.3 (2)
2.6(1)
4.8(2)
1.3 (5)

Table 4.93
Emphasis Placed on Creationism Instruction by Respondents
Allocating Listructional Time to Creationism
(N = 384)
Instructional
Time
Strong Emphasis
Moderate Emphasis
Little Emphasis
No Emphasis
Counter Emphasis
Composite

0
Minutes
% (n)

1 -3 0
Minutes
%(n)

31 -6 0
Minutes
% (n)

60+
Minutes
%(n)

20(2)
20(8)
53 (71)
88 (103)
82 (62)
65 (246)

0(0)
15(6)
15(6)
3(4)
8(6)
9.5 (36)

0(0)
35 (14)
24 (32)
7(8)
4(3)
15(57)

80(8)
30 (12)
8(11)
2(2)
7(5)
10 (38)

A cross tabulation analysis of demographic variables for respondents allocating
more than thirty minutes of instructional time to creationism (N = 95) shows that 88
po'cent of respondents were certified in biology, 64 percent had earned a bachelor’s
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degree, and 33 percent had pursued fewer than twenty hours in biology. Sixty-one
percent of respondents had taken fewer than three college courses in which evolution
was specifically discussed.
Analvsis of Nonresponse

A total o f605 Louisiana biology teachers currently teaching one or more
sections of biology during the 1997-98 school term constituted the population for this
research. A cover letter accompanied the 58-item questionnaire mailed to all Louisiana
public high school biology teachers participating in the study. A self-addressed,
postage-paid envelope was included with each questionnaire for the return of the
completed questionnaire. The cover letter explained the focus of the study and assured
respondents that their responses would be confidential and anonymous.
In order to identify nonrespondents without identifying the respondent with his
or her response, a stamped self-addressed response card was included with the
questionnaire. The response card was returned separately from the questionnaire. The
response card assured anonymity of questionnaire responses and served to reduce costs
of mailing follow-up questionnaires.
An important aspect o f this study was the analysis of the nonresponse. Although
a return rate of 63.9 percent, which constituted 387 questionnaires out of 605
questionnaires mailed, was considered acceptable based on similar studies, the
possibility of biased data was considered (Roelfs, 1987; Shankar, 1989).
The respondents retumii^ the third mailing o f the questionnaire were consido’ed
to be representative of the nonrespondents. The responses for this sample were
examined for bias. The response for questionnaire items was compared to the response

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

161

of the respondents who had returned the first or second questionnaire mailed. The total
number o f non-respondents selected for study was 29.
Ninety-one percent of all respondents returning the first or second questionnaire
reported that they were certified to teach biology. The response rate for the nonrespondent sample was 86 percent.
In terms of academic level as indicated by highest degree reported by
respondents, 63 percent indicated a bachelor’s degree, 20 percent had earned a master’s
d%ree, 14 percent a master’s d ^ re e phis thirty graduate hours, and 2 percent reported
earning a specialist or doctorate. The response rate for the nonrespondents reflected a
greater percentage of nonrespondents holding a bachelor’s degree. Seventy-nine
percent reported a bachelor’s degree, 3 percent a master’s degree, and 17 percent a
master’s plus thirty graduate hours as shown in Table 4.94.
Table 4.94
Comparison of Responding and Nonresponding Samples in
Terms of Academic D ^ e e s
(N = 416)
Bachelor’s

Master’s

Master’s + 30

Specialist/
Doctorate

Nonresponding
Sample
Frequency
Percentage

23
79.3

1
3.4

5
17.2

0
0

Responding
Sample
Frequency
Percentage

245
63

78
20

56
14

8
2
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Table 4.95 shows the comparison of responding and nonresponding in terms of
number of c o llie semester hours in biology. Thirty-four percent of the responding
teachers reported earning between 13-19 hours in biology, 19 percent between 20-26
hours, 14 percent between 27-33 hours, and 28 percent reportii^ more than 33 hours.
Fifly-five percent of nonrespondents reported pursuing few®- than 20 college hours in
biology.
Table 4.95
Comparison o f Responding and Nonresponding Samples in
Terms o f CoU%e Semester Hours in Biology
(N = 416)
6-12

13-19

20-26

27-33

More than 33

Nonresponding
Sample
Frequency
Percentage

2
6.9

14
48.3

1
3.4

3
10.3

9
31.0

Responding
Sample
Frequency
Percentage

IS
5.0

132
34

74
19

56
14

107
28

Fifteen percent o f the respondents reported taking no college courses in which
they were specifically exposed to evolution, 54 percent had completed one to two
courses in evolution, and 19 percent had completed between three to four college
courses in evolution as shown in Table 4.96. The response rate for nonrespondents
showed a similar percentage o f nonrespondents reporting fewer than college courses in
which they were specifically exposed to evolutionary theory. Seventy-two percent of
nonrespondents reported pursuing less than three college courses in evolution.
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Table 4.97 shows that 84 percent of respondents agreed that the theory of
evolution has a valid scientific foundatioiL Six percent o f respondents reported that the
theory of evolution does not have a valid scientific foundation. By contrast, 90 percent
of nonrespondents indicated that the theory of evolution is scientifically valid, three
percent reported that evolutionary theory was not scientifically valid.
Table 4.96
Comparison o f Responding and Nonresponding Samples in
Terms of Courses Taken Specifically Devoted to Evolution
(N = 416)

Nonresponding
Sample
Frequency
Percentage
Responding
Sample
Frequency
Percentage

0

1 -2

3 -4

5 -6

7 or more

11
37.9

10
34.5

3
10.3

1
3.4

4
13.8

58
15

208
54

74
19

16
4

31
8

Table 4.97
Comparison of Responding and Nonresponding Samples in
Terms of Belief Regarding Scientific Validity o f Evolution
(N = 4I4

Nonresponding
Sample
Frequency
Percentage
Responding
Sample
Frequency
Percentage

Yes

No

Not Sure

26
89.7

1
3.4

2
6.9

323
84

23
6

39
10
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R^arding the emphasis placed on evolution instruction. Table 4.98 indicates
that 77 percent of respondents reported moderate to strong emphasis for evolution
instruction, 23 percent reported little or no emphasis on evolution. The rfata for nonrespondents shows that 79 percent judged their emphasis on evolution instruction as
moderate to strong.
Table 4.98
Comparison of Responding and Nonresponding Samples in
Terms of Emphasis Placed on Evolution Instruction
(N = 387)

Nonresponding
Sample
Frequency
Percentage
Responding
Sample
Frequency
Percentage

Strong

Moderate

Little

None

5
17.2

18
62.1

6
20.7

0
0

54
14

244
63

75
19

14
4

Twenty-four percent o f respondents indicated that creationism has a valid
scientific foundation, 59 percent did not think that creationism had a valid scientific
foundation, and 17 percent indicated “Not Sure” regarding the scientific validity of
creationism as shown in Table 4.99. Data for nonrespondents showed a larger
percentage of nonrespondents disagreeing that creationism is scientifically valid.
Fourteen percent of nonrespondents reported “Yes,” 69 percent reported “No,” and 17
percent reported “Not Sure” regarding scientific validity of creationism.
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Fouiteen percent of respondents indicated moderate to strong emphasis on
creationism instruction, 69 percent reported “Little” or ‘No” emphasis on creationism
instruction, whereas 17 percent indicated “Counter” emphasis on creationism
instruction as shown in Table 4.100. By contrast, 41 percent o f non-respondents
indicated “No” emphasis on creationism instruction, and 38 percent reported “Counter”
emphasis on creationism instruction.
Table 4.99
Comparison o f Responding and Nonresponding Samples in
Terms of Belief Regarding Scientific V ^dity of Creationism
(N = 413)
Yes

No

Not Sure

Nonresponding
Sample
Frequency
PCTcentage

4
13.8

20
69.0

5
17.2

Responding
Sample
Frequency
Percentage

93
24

227
59

64
17

Sixty-two percent of respondents agreed that academic training was adequate for
teaching evolution as shown in Table 4.101. Twenty-seven percent indicated that

academic training was inadequate for teaching evolution, whereas 45 percent of non
respondents rated their academic training as adequate and 41 percent judged academic
training as inadequate for teaching evolution.
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Table 4.100
Comparison of Responding and Nonresponding Samples in
Terms of Emphasis Placed on Creationism Instruction
(N = 414)
Strong

Little

None

Counter

Nonresponding
Sample______
Frequency
Percentage

20.7

41.8

37.9

Responding
Sample
Frequency
Percentage

137
40

121

Moderate

Table 4.101
Comparison of Responding and Nonresponding Samples in
Terms o f Adequacy of Academic Training for Teaching Evolution
(N = 416)
Strongly
Agree/Agree

Undecided

Disagree/Strongly
Disagree

Nonresponding
Sample
Frequency
Percentage

13
44.8

4
13.8

12
41.4

Responding
Sample
Frequency
Percentage

241
62

43
11

103
26

Table 4.102 shows that SO percent of respondents statewide indicate allocating
sufficient instructional time for students to achieve an adequate conception of

Reproduced with permission o f the copyright o w n e r . Further reproduction prohibited without permission.

167

evolutionary theory. Twenty-seven percent of biology teachers statewide reported
allocating insufBcient instructional time for students to achieve an adequate
understanding of evolution. Data for nonrespondents shows that 69 percent of non
respondents reported allocating sufficient instructional time for students to achieve an
adequate conception o f evolutionary theory.
Forty-two percent of respondents reported presenting the “Same Amount” of
instruction on evolution in the classroom as is contained in the textbook, as shown in
Table 4.103. Forty-six percent of respondents reported presenting less instruction on
evolution than was covered in the textbook. Sixty-five percent of nonrespondents
reported presenting less instruction on evolution than was presented in the textbook.
Table 4.102
Comparison o f Responding and Nonresponding Samples in
Terms of Sufficient Instructional Time Allocated for Students to Achieve
an Adequate Understanding of Evolution
(N = 413)

Nonresponding
Sample
Frequency
Percentage
Responding
Sample
Frequency
Percentage

Strongly
Agree/Agree

Undecided

Disagree/Strongly
Disagree

13
44.8

3
10.3

13
44.8

191
50

89
23

104
27

The emphasis placed on evolutionary theory as shown by total instructional time
allocated to evolutionary concepts is shown in Table 4.104. Nineteen percent of
respondents allocated less than 2.5 class periods to evolutionary concepts, 41 percent
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allocated from 2.5 to 5.0 class periods, 24 percent allocated from 5.01 to 7.5 class
periods and 16 percent allocated more than 7.5 class periods. Data for nonrespondents
shows 93 percent of non-respondents allocated less than five class periods to
evolutionary concepts.
Table 4.103
Comparison of Responding and Nonresponding Samples in
Terms of Amount of Information Presented in Instruction Compared to
Information on Evolution in the Textbook
(N = 413)

Nonresponding
Sample
Frequency
Percaitage
Responding
Sample
Frequency
Percentage

Same Amount

More

Less

8
27.6

2
6.9

19
65.5

161
42

48
13

175
46

The emphasis placed on creationism as shown by total instructional time
allocated to creationist concepts is shown in Table 4.105. Sixty-five percent of
respondents allocated no instructional minutes to the teaching of creationism. By
contrast, 48 percent o f nonrespondents allocated no instructional time to creationist
concepts, ten percent allocated from one to thirty minutes, and 38 percent allocated
from thirty-one to sixty minutes of instructional time to (xeationist concepts.
Based on the above analyses of responding and nonresponding samples it was
concluded that the nom-esponding sample did not differ from the responding sample.
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Hence, it was concluded that the research data represented a random sample without
significant bias.
Table 4.104
Comparison o f Responding and Nonresponding Samples in
Terms of Instructional Time Allocated to Evolutionary Concepts
(N = 414)

Nonresponding
Sample
Frequency
Percentage
Responding
Sample
Frequency
Percentage

0-2.5
Hours

2.51-5.0
Hours

5.01 -7 .5
Hours

More than
7.5 Hours

14
48.3

13
44.8

2
6.9

0
0

74
19

157
40.6

94
24.3

60
15.6

Table 4.105
Comparison o f Responding and Nonresponding Samples in
Terms of Instructional Time Allocated to Creationist Concepts
(N = 389)
0
Minutes

1-30
Mmutes

31-6 0
Minutes

More than
60 NCnutes

Nonresponding
Sample
Frequency
Percentage

14
48.3

3
10.3

11
37.9

1
3.4

Responding
Sample
Frequency
Percentage

249
64.9

36
9.5

59
15.3

16
4.2
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CHAPTERS
PRESENTATION, ANALYSIS AND INTERPRETATION
OF QUALITATIVE DATA

Profile of ffigh School Biology Teachers
Because this study focused on the collection of baseline data regarding the
current status of biological evolution in Louisiana public schools, biology teachers
representing the geographical regions designated by the LDE Regional Service Centers
were chosen as subjects. Response cards that were returned along with the survey
instrument indicated a willingness to participate in the interview phase of the research
project. A minimum o f two participants fi'om each geographical region of the state
were selected for the open-ended interviews.
The sample consisted of eighteen teachers representing the eight geographical
regions of the state designated by the Regional Service Centers as shown in Table 5.1.
Table 5.1
Number o f Subjects Interviewed
Number of Subjects
2
3
2
2
2
2
2
3

Region 1 (New Orleans)
Region 2 (Hammond)
Region 3 (Thibodeaux)
Region 4 (Lafayette)
Region 5 (Lake Charles)
Region 6 (Natchitoches)
Region 7 (Shreveport)
Region 8 (Monroe)

Each geographical r%ion of the state was represented by a minimum of two biology
teachers. Regions and teachers were identified by number preceded by a code to
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identify their region. For example R ^ o n 2-3 is teacher #3 from region 2. The initials
“DA” identify the researcher code.
In terms of teaching experience in biology, five respondents had taught from one
to five years, six respondents had taught from six to ten years, four respondents from
eleven to twenty years, and three respondents had taught biology twenty or more years.
Two subjects were male, and three female subjects were Afiican-American. Subjects
were studied during the second semester of the school term to ensure that instructional
time had been available fiar the teaching of evolutionary concepts.
Figure 5.1 shows that all subjects reported pursuing twenty or more coU^e
hours specifically in biology. Fourteen subjects reported pursuing more than thirty
college hours in biology, nine subjects reported more than forty college hours in biology
and six subjects reported more than fifty college hours in biology.
In terms of academic level as indicated by highest degree reported by subjects,
nine teachers indicated a bachelor’s degree, four of the teachers had earned a master’s
degree, four a master’s d%ree plus thirty graduate hours, and one teacher reported
earning an educational specialist degree as shown in Figure 5.2.
80 -,
70
60
.2 50
« 40
s
X

20
10

- -

0 -U
R1

R1

R2

R2

R2

R3

R3

R4

ii

R4

R5

R5

R6

R6

R7

R7

R8

Figure 5.1
Number of College Semester Hours in Biology Reported by Subjects
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M. Ed.

M. Ed. +30

Ed.S.

Figure 5 ^
Highest Degree Held by Subjects
Subjects were questioned regarding the number of college credit hours in
biology in which they were specifically exposed to evolution. Six subjects reported no
college courses in which evolution was specifically discussed. Eight subjects reported
fewer than three college courses in which evolution was discussed. The absence of a
significant number o f college courses discussing evolution influenced subject belief
regarding adequacy of academic training in college to teach evolution in high school
biology (See Table 5.2). Subjects were often critical of their college biology training;
DA: Do you believe you acquired sufficient knowledge of evolution
in college to teach it in your classes? If not, why not?
Region 1-2: No. I think that the connotation I received was the
antithesis o f what I now consider to be the theme of evolution. My
training occurred in the late 40s and from a religious college.
Evolution was belittled and made fun of. When 1 went to Tulane
University in 1969 to get a degree in Earth Science was the first time
that I realized what evolution meant. I believe that most people had
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University in 1969 to get a d^ree in Earth Science was the first time
that I realized vdiat evolution meant. I believe that most people had
the Lamarckian idea that organisms change because of their
environment.
R ^ o n 2 -l; No. The issue of evolution was not addressed in any
manner that I can remember. I have cursory memories of Charles
Darwin being discussed in co llie.
Region 3-1: No. Professors often give you a dry presentation of
evolution. I had a great course that emphasized evolution. That one
course was not enough to make me comfortable enough with
evolution. When I want to teach something, I want a series of things
to pull ftom. I want a couple of points of view. I needed more
knowledge.
R ^ o n 3-2: No. I have my own personal beliefs but I try to teach
the 6cts and not the belief. I do not feel that I have enough
knowledge to answer some of the questions students ask. I feel that I
have knowledge of the scientific definition of evolution but the
controversial questions I do not feel comfortable to answer.
Region 4-1: No. We received just a bare minimum amount of
instruction as feras evolution was concerned in college. They may
have talked about evolution for one or two lecture periods at the
most.
R ^ o n 4-2: No. We never really went into any detail about
evohitiotL What I have learned resulted ftom what I read in my
biology textbook or heard people discussing in reference to
evolution. As feras really going into evolution of man as such, we
never really discussed that. We discussed the comparative anatomy
of organisms and in particular the lower organisms, but we never
really discussed anything involving humans. I felt that college
professors ignored the concept of evolution in their class discussions
primarily because this is a strictly religious fimdamentalist area of
the state.
Region 7-2: No. The only college course that touched on evolution
was a geology course. The course discussed the history of rock
formations and the historical development of the Earth. College
professors never discussed evolution of animal species. Development of
life forms was never discussed in college biology courses.
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Subjects reported cursory treatment of evolutionary concepts by college instructors,
lack o f adequate scientific knowledge to respond to controversial questions regarding
evolution, and religious beliefs o f the geographical region as significant variables
infiuencing their understanding of evolutionary concepts.
Subjects reporting sufiBcient knowledge in college courses to teach high school
biology credited specific c o llie courses addressing evolution or college professors
utilizing evolution as an underlying theme throughout the course;
DA: Do you believe you acquired sufficient knowledge of evolution
in college to teach it in your classes? If not, why not?
Region 2-3: Yes. I had two courses that specifically discussed
evolution.
R ^ o n 6-1: Yes. Although I did not take any specific classes that
directed their attention to evolution, my professors discussed
evolution is such a way that it was all very logical. I told you that
my d ^ e e was in zoology, so we went through all the groups of
phyla of animals We discussed mutations followed by millions of
years and more mutations followed by millions of years and so
evolution was introduced in that method. The natural development
of organisms was always presented logically in my college courses.
Additionally, two or tlnee professors devoted a considerable amount
of time discussing Darwin’s theory. I felt that I had enough
infermation to present an introduction to evolution.
One of the subjects reported sufficient knowledge acquired through c o llie biology
courses to teach evolution; however, the impression is clear that evolution was not the
pervasive underlying theme in this high school biology class:
DA: Do you believe you acquired sufficient knowledge of evolution
in college to teach it in your classes? If not, why not?
Region 6-2: Yes. I can give them what I was taught. This is a
human skeleton, and this is what we know about it; these are the
characteristics. We were told to draw our own conclusions. I do not
tell my students what to think because I teach some very religious
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children. I tell them that this is a theory and you need to know it.
Educated people know this; you look at the &cts and you draw your
own conclusions.
Table 5.2
Domain Analysis of Factors Influencing Teacher Understanding of Evolutionary
Concepts
Included Terms

Semantic Relationship

Cover Term

Influences teacher
understanding of

Evolution

Personal beliefs
Cursory treatment of
evolutionary by c o llie
professors
Period of college training
Geological or related biological
courses
Time devoted in college courses
to evolution
Number of college biology
courses
Religious beliefs of
community/region
Scientific Validity of Evolution
Subjects were asked whether they thought that evolutionary theory had a valid
scientific foundation. Eleven responses indicated strong belief in the scientific validity
of evolutionary theory. Belief was supported by sufficient fossil and radioactive data
for evolution, evidence for change over time and satis&ction that evolutionary theory
could be used to link all living things (See Table 5.3). Examples of responses include
the following:
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DA: Do you think that the theory of evolution has a valid scientific
foundation? If yes, why?
Region 2-1:
things.

Yes. I think it provides the continuum needed to link all living

R ^ o n 5-1: Yes. Evolution tries to place order and sequence in a
historical or time perspective. It has observations that have been
documented through die patterns in science. Through the patterning in science
and repetition, students can actually see that things have changed in their very
short lifetime; so why can’t they have changed over a long period of time? I try
to introduce to my students that if you go back to birth o f our country and look
at statistics on life span, height, and physical characteristics of humans and how
we are different now and what has caused that difference.
Region 6-1: Yes, because it is logical. Because of the data such as
fossils and radioactive data confirmed that it is millions of years old. I present
evolution to my students as change over time. Everywhere you look there is a
logical e)q)lanation for how it got there and it does not stay the same. Things are
constantly changing and what would make us suppose that because we are here
now, that we were always here? I think that there is very logical, statistical data
that says that change over time is valid.
Region 6-2: Yes, because most people have no problem with the evolution o f
a horse or dog. They freak out when we discuss the evolution of maiL I think
that there are a lot of holes and things that we do not know, but I do think that
the human species changes over time. Looking at the evidence like the
skeletons convinces me that evolution is valid.
Several subjects indicated a belief in the scientific validity o f evolutionary theory as
long as they were able to involve a religious element in the process of evolution;
R ^ o n 4-1: Yes. The scientific evidence that I have seen supports
the idea of evolution, even if you have a religious need to put into
evolution I think the evidence available supports it.
R%ion 8-1: Yes. I think that evolution does explain to some ectent the
appearance o f organisms that we see on the earth. The only problem I have
personally is with the &ct that I do not understand how these organisms initially
got here. I think that there are different ways to d ^ n e evolution. You can have
naturalistic evolution that rules out any presence o f a God, and I have found that
as long as I can keep a God involved in the process without teaching about that,
I can teach evolution.
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Region 8-2: Yes. If you look at what evolution teaches and you look at
organisms and the fossil record, it plays right into evolution. The evidence for
evolution is strong. I do not see the conflict between evolution and the belief
that God made the world in six days. My belief is that God made everything,
and everything that evolution does is coming about only because he allowed it.
Region 8-3: I think that is probably the crux of the argument. There is plenty
of validity, but at the same time, I am like everybody else who grew up in the
South, a religious background that I have to deal with. My background makes
me want to question it at times. Science has an argument or ^proach to this
problem but does it hold enough water to be the foundation? I think that when
we want to extrapolate that, does it really get us to where we came from?
Three subjects indicated that evolutionary theory was not sdentifrcally valid.
Responses reflected a strong belief that current evolutionary theory is incomplete or
inadequate to satisfoctorily explain the evidence for change over time.
DA: Do you think that the theory of evolution has a valid scientifrc
foundation? If yes, why?
Region 2-1: No. Many well-known scientists do not think that
evolution occurred as it is being taught. There is a lot of dd)ate
regarding what and how it happened. What has been told in some of
the biology books is just not true or else, other writers or scientists
have misrepresented it. Many scientists do not agree with many
aspects of evolution. I teach evolution because it is in the book and
in the curriculum, but as I am teaching h, I try to poke as many holes
in it as I can. I am not trying to say that creation happened; I am
saying that evolution has a lot of flaws in the theory. I think
evolution goes against everything that we teach in biology. I also know from
what I have read that organisms found in the fossil record were fully formed
coming on the fossil scene abruptly and disappearing the very same way.
Darwin knew that this was a flaw in his theory, and he thought that he would
later find some type o f correlatioiL My problem is that many of us as science
teachers teach evolution as if it is fact. I believe that we as teachers have said it
so many times that people are accepting it as foct just because somebody said it
was true.
R ^ o n 2-2:

No. There are many holes in the theory o f evolution.

Region 4-2: No. I think that it has a scientific foundation to a point.
We can show to a point how things evolve, from point A to B, but
there comes a certain point where there is no explanation.
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Table 5.3
Domain Analysis of Issues Impacting Teacher Belief in Scientific Validity of
Evolutionary Theory
Included Terms

Semantic Relationship

Cover Term

Represent issues
impacting teacher belief in

Scientific validity of
evolutionary theory

Continuum to link all living
things
Fossils & radioactive data
Evidence for change over time
Religious training
Teaching evolution as fact
Absence of transitional fossils
Emphasis Placed on Evolution Instruction
Subjects were asked to indicate how much emphasis they placed on evolution
instruction. Table 5.4 indicates that responses ranged from presenting cursory treatment
of evolutionary concepts to utilizing evolution as the underlying theme throughout the
biology course. The following are ecamples o f responses:
DA:

How much emphasis do you place on evolution instruction?

Region 2-1: I do about a two-week unit. I do not cany it as a theme
throughout the entire year.
Region 3-1: I emphasize evolution because it helps us explain genetics. With
evolution, if things constantly change over time and things that survive better to
the environment tend to go on, then it is easier for me to explain genetics.
Region 5-1: I weave the subject in and out I do try to provide a specific unit
or chapter that is called evolution. We usually go throu^ geologic time, and I
will weave it in and out especially in cell biology and the early part o f the year.
It will be mentioned when we study diversity o f life forms. Time-wise, just like
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everything there is not enough time, but I try to spend a week or two to get that
section in specifically.
Several subjects indicated that evolutionary theory was discussed in class; however,
students were encouraged to formulate their own conclusions r%arding the scientific
validity of evolution. Some examples of responses include the following;
DA:

How much emphasis do you place on evolution instruction?

Region 2-2: I place emphasis on evolution but not as all being &ct. I give
them different viewpoints and ask them to make a decision on what they believe.
Region 3-2: When I teach it, I always make a comment that I am teaching &ct
and science. I am not teaching my personal beliefs. I am not trying to change
beliefs....
Kids tell me that it seems as though that I am trying to make them
believe that evolution is true. The first comment I get when evolution is
mentioned is that they do not come from monkeys.
Region 8-1: About two weeks. Being in the Bible belt, most of my students
were aggravated about the way the material was presented in the book. I told
them that I am not asking them to believe evolution. I am just presenting the
material to you. ..
I tell my students that they know what they believe. Here is something
else, now rationalize it out and come up with your own conclusions. I tell
students that my responsibility is to teach evolution. You must take whatever
you want and make your own conclusions.
R ^ o n 8-2: I make certain to mention changes in organisms due to evolution.
I remind students that they do not have to believe in evolution, but they do need
to know what evolution says.
A subject from Region 6 highlighted the evolution of teaching practices concerning
evolutionary theory in light o f student, parent and administrative criticism:
Region 6-1: When I b%an teaching, I was teaching much more than now. I
had to lecture about evolution, and that was the worst mistake possible. The
students were very argumentative about every single point. I had not taken the
time to ©q)lain exactly what science is. I did not think that it was necessary. It
is now the second thing that I do now. I tell my students that science never
proves anything. They could not grasp that idea.
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I was told when I first taught evolution to never put my beliefs in my
lectures. I fell off that tightrope often. It was only throi%h a process of learning
that I get questions but not the aigumentative force coming back at me....
We started having phone calls because my students were very
creationist, and I got called into the administration, and they said we have a
problem, and you have to fix it. I was told that you do not need to do this. You
do not need to teach evolutioiL I said, “Well, I do not understand that.” I tried
to explain to my administration why I needed to teach evolution, because it
makes everything make sense. They said that I would have to figure out another
way because they could not tolerate the phone calls. I said, “It's in the book, in
the curriculum guide; I have the right to teach it.” Their response was that they
did not want all the parent phone calls. I said we would then try to do something
about that I said that I did not think that you would want someone graduating
fi'om this high school that is not Amiliar with evolutionary patterns. The
administration suggested that I would have to tone it down, make it more
acceptable.
I now make it very non-aggressive. We talk about change over time and
never even mention the word evolution for about two days. Finally, students say
evolution, which is the big dirty word. I say no, it is just another word for
change over time. They see that change over time has occurred. They know
that the height of man has changed, and I ask them whether there was anything
wrong with that. I ask them, “How do you think that might have happened?”
We talk about evolution in non-threatening methods, and then I plug in the VCR
tape that talks about evolutionary evidence. We then talk about Darwin.
Table 5.4
Domain Analysis of Instructional Orientations for Teacher Coverage
of Evolutionary Theory
Included Terms

Semantic Relationship

Cover Term

Instructional orientations
for teacher coverage of

Evolutionary theory

Evolution taught as emerging
viewpoint
One-to-two week unit
Unifying process
Scientific theory capable of
being rejected by students
Factual information that all
students should know
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fnstmcrional Time Necessary to Adequately Teach Evnliirionary Theory
In terms o f instructional time indicated by subjects to teach an adequate
understanding o f evolutionary theory. Figure 5.3 shows that subjects would utilize
approximately eleven class periods (Series 1). In actual number of class periods
devoted to discussion o f evolution, subjects indicated six instructional periods (Series
2). The responses were consistent with the quantitative data from the biology teacher
survey instrument.
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Figure 53
Instructional Time Necessary to Adequately Teach Evolution

vs. Instructional Time Allocated for Evolution
Gallagher (1991), examining textbooks used by teachers, found that textbooks
have a strong influence on the content of science. According to Grobman (1969), the
textbook is such a central feature of courses taught in most schools that one can almost
equate the textbook with the curriculum. Because tertbooks are important in
determining what is studied, subjects were asked how well they liked their particular
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textbook. Table 5.5 indicates that responses ranged from dislike to indifference to
exceptional satisfrction with the textbook.
DA:

How well do you like the textbook? Why?

Region 1-1: I am learning to like it. It int^rates a lot of information and
sometimes does not have enough basic information IBioloev: Dynamics of Life
by Glencoe, 1995).
Region 2-1: I like this textbook except for one or two c h e e rs.... I also do
not like the chapter on evolution because I do not think that it is very
convincing. The chapter is not convincing because it contains the same material
that has been in every high school biology tedbook that I have ever read. I
think that some o f the information is false (Biolocv: Dynamics of Life by
Glencoe, 1995).
Region 3-2: I do not use the book much. I have my own set of notes. I use
the book as a reference and we use it for group activities. The section on
evolution is average IBioloev by Prentice Hall, 1995).
Region 4-2: I devote a unit to evolution, specifically chapters 13-15, and I like
the information that is provided. I like the handouts and ancillary information
that is provided. The book is straightforward and almost self-explanatory. As
long as we do not walk that thin line between evolution and religion, the
students understand the text well (Biologv: Living Systems by Merrill, 1995).
Region 5-1: I like the textbook. The material is presented in an easy to
understand way. They have good supporting graphics and ancillary materials.
The suggested activities that go with the textbook are easy to use for the kids,
easy for them to understand, and they are simple ways to get the more difricult
concepts across flBiologv by Prentice Hall, 1995).
Region 6-2: I like the book. I like the way it is set up, the pictures, the reading
level, etc. I like the DNA chapter, the ch afer on viruses, and the chapters
dealing with evolution and the “big bang” theory. The students understand the
material covered in the book, but many do not accept the theory. From the first
day of school, I stress to my students just how strong it is to say that evolution is
a theory. We begin the year discussing Newton's laws and tell how quantum
mechanics breaks up Newton’s laws. We even discuss that E=mc^ is just
Einstein’s theory of relativity. Nothing is called a law in science any longer.
We now expect ideas to grow. They understand clearly the difference between a
theory and a law (Bioloev by HBJ, 1989).
Region 8-2: I love the book. The book gives a good, thorough, full amount of
data. I do not need to go to other sources to find what I need. I am impressed
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with the graphics included in the text. Students find that the text is easy reading.
This book is designed for teachers to use the tables, graphics, and charts
(Biology. D vnatnics of Life by Glencoe, 1995).
Table 5.5
Domain Analysis of Teacher Satisfaction with Biology Textbook
Included Terms

Semantic Relationship

Cover Term

Were rationales for
teacher assessment of
textbook for

Biology

Integrates information well
Good handouts, graphics and
ancillary materials
Straightforward and selfexplanatory
Concepts pooriy presented
Watered down
Other textbooks preferred
Subjects were not in complete agreement regarding the utility of their biology
textbooks. Criticism included organization o f textbook, cursory treatment of biological
concepts, and preference for textbooks not approved by the district. Examples of
responses included these:
DA:

How well do you like the textbook? Why?

Region 6-1: It is not my fevorite. I think that the book throws too many
concepts at the kids. I like the cellular biology, genetics, and evolution. I do not
particularly like the chapter on classification and the chapter addressing
evolution of man (Biology by HBJ, 1989).
Region 8-1: I do not like the textbook. We had other textbooks that were not
adopted that contain more ideas and activities helpful when developing lessons.
The Arms and Camp biology textbook does not have these necessary activities.
Students have the Arms and Camp textbook issued to them, but we do not
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depend on it for our source of information (Principles o f Biology by Anns &
Camp, 1994).
Region 8-3: It is pretty watered down. The book is cursory in a lot of areas. I
do not like the organization of most textbooks in general. I would rather teach a
biology course from the big to the small. I would rather discuss macroscopic
ideas before we get to cellular or microscopic ideas. The appreciation of the
student to the microscopic is zero particularly at the beginning of a course. We
start the biology course off with cellular ideas and chemistry ideas which
students have no appreciation for. We end the year talking about systems of
organisms. We all can walk out of the building and see ecosystems. I think it is
in reverse (Bioloev by HBJ, 1989).
Supplementing the Text with Outside Material
Subjects were questioned whether they supplement the biology textbook with
outside material. Sixteen subjects reported using supplementary textbook material.
Subjects reported such supplementary material as the Internet, current magazines,
videotapes, other biology textbooks, computer programs, Chaimel One and laser disc
programs (See Table 5.6). The following are examples of responses:
DA: Do you supplement the textbook with outside materials? If yes, what
kinds of materials? If no, why not?
Region 1-1: Yes. I use a lot of current events, magazines, newspapers,
television, etc. We do research in the library. We use Science News. National
Geographic, and Science World. We have a computer in the classroom
connected to the hitemet.
Region 2-1: Yes. I supplement the text with a tremendous amount of
supplementary sources of information. I use college textbooks, periodicals, the
Internet, human resources, databases, and anything else that is credible.
Region 5-1: Yes. I use a lot of technology like the laser disc and CDROM. ... I am very active in professional development so I attend a lot of
professional conferences, pick up handouts, and attend workshops. I incorporate
information that I gather into my class lectures.
Region 6-1: Yes. I do cooperative learning groups. I have been trained in
reform teaching so we use cooperative learning and inquiry based teaching.
This type of teaching requires supplementing the text with outside materials
such as college texts, videos, etc.
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Region 8-1: Yes. I use computer programs, laser disc software,
transparencies, illustrations, etc. I dig through every book that we have to
develop the lessorr
Region 8-3: Absolutely. My field guides are supplementary materials. I use
my notes from different college courses. I have many published study guides
that I use for outline purposes.
Table 5.6
Domain Analysis of Supplementary Material Used by Biology Teachers
Included Terms

Semantic Relationship

Cover Term

Are examples of

Supplementary
materials

Other high school biology
textbooks, college textbooks
Field guides
Computer programs, CD-ROM,
Internet
Human resources
Current events, magazines,
newspapers, television
Lab materials and worksheets
from other workbooks
Importance of Evolution in Biologv

The National Association of Biology Teachers (1995), an organization of
science teachers, in a position statement on evolution states that “Teaching biology in
an effective and scientifically honest marmer requires classroom discussions and
laboratory experiences on evolution” (Alters et al., 1995, p.4). The National Science
Education Standards (1996) likewise states that an understanding o f modem biology is
incomplete without an understanding of evolution. Because an understanding of
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evolution is crucial for a student to synthesize and in t^rate biological concepts,
subjects were asked whether they believed that evolution was important in biology.
Subjects reported that evolution was important in biology because of its position as an
underlying theme, its ability to explain change, and its role in demonstrating the inter
relatedness of organisms (See Table 5.7). Subjects explained their answers;
DA;

Is evolution important in biology? If yes, why? If no, why not?

Region 2-1: Yes. Evolution is important in biology in a holistic sense. I
mean you can teach biology as a set of &cts without evolution ever being
mentioned. However, if you try to teach by concepts, well you cannot get
around this one. It unites the living world, and there is quite a bit of evidence to
back up our current understanding of how things have come to be the way they
are.... Evolution has been and at this time represents our best thinking on the
subject.
Region 3-1: Yes. How would you explain certain things without the theory of
evolution? I would have a difhcuh time explaining genetics and embryology
without evolutiorL
R%ion 4-1: Yes. It shows us how things can adapt to the changing world in
which we live.
R ^ o n 5-2:

I think it is for our understanding of genetics.

Region 6-1: Yes. Without students learning evolution they would take
everything in the world and make it an isolated entity.
Region 6-2: Yes. Not teaching evolution would be like the mathematics
curriculum deciding to drop trigonometry. I want my students never to have to
stand in a group and nod because they do not have the slightest idea what they
are talking about.
Region 8-1: I think that it is. Because things do change and evolution tries to
account for the changes. I really think that evolution happened.
The consensus among subjects regarding the importance of evolution in biology was not
nnaTiimniiR r.nmments ranged from outright rejection of evolution as a valid concept to
sffttemftnfs indicating efforts to teach the concept of evolution without ever mentioning
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the term. These responses signify evolution as being a personal conflict for subjects as
shown in these passages:
DA:

Is evolution important in biology? If yes, why? If no, why not?

R ^ o n 1-1: I do not think that it has to be called evolution. I think when you
use the word evolution it is like a red flag.
Region 2-2: I do not think that it is. I do not think that we will ever know
how life started on this earth. I do not think that we can ever prove evolution.
Region 4-2: Humans are different from other organisms. Lower animals
evolved up to a point, but we cannot say that humans evolved from the dog or
the cat or gorilla.
Region 5-2: I do not think that it is necessary, but I think that it is nice. The
curriculum would suffer if it were not included.
Table 5.7
Domain Analysis o f Importance of Evolution in Biology
Included Terms

Semantic Relationship

Cover Term

Are examples of the role
of evolution in
understanding

Biology

Unifying theme
Role in demonstrating inter
relatedness of organisms
Utility in explaining change over
time
Helpful in understanding of
genetics and embryology
Biology incomprehensible
without an understanding of
evolution
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Curriculum Placement for the Process of Evohrtion
The 1993 Biological Science Curriculum Study publication o f Developing
Biological literacy identified evolution as the major conceptual scheme of biology
because it helps us understand relationships between organisms, past and present, and
the many ways organisms have succeeded in different habitats. As such, subjects were
asked what in their opinion would be the appropriate curriculum placement for the
process of evolution. Figure 5.4 indicates that a significant number of subjects choose
to teach evolution as a separate unit and int^rated throughout the course.
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Curriculum Placement for Process of Evolution
Subjects in some cases further explained their response to the question about the
placement of evolution in the curriculum:
DA: What in your opinion is the appropriate curriculum placement for the
process of evolution?
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Region 1-1: We talk about Darwin and his theories as we discuss the
environment and the effect of the environment on species and extinction. We do
not spend much time on evolution. Evolution is usually taught in the 611
semester near the topic of genetics.
Region 1-2: Integrated throughout the course. I teach it as a separate unit and
refer to it throughout the course. I try to undo the misconceptions that have
come about This has been a source of concern for me. There are so many
people that are so anti-evolution simply because what has been presented to
them is not what evolution means.
Region 8-3: I introduce the course with the idea of evolution. I introduce the
idea of natural selection in the opening lectures. To me, natural selection is
fundamental.
Textbook Information Presented in Instruction
Figure 5.5 shows that ^)proximately two-thirds of the subjects indicated that
they provided “less” information about evolution in their instruction than was provided
in the biology textbook. The subject responses were consistent with the quantitative
data from the survey.

1^
Less

Same Amount
Figure 5.5

More

Information from Biology Textbook Presented
in Classroom Instruction
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Subjects provided additional comments regarding evolutionary topics «ccluded
from discussion:
DA: How much of the information on evolution in the textbook do you
actually present in your instruction?
Region 1-1: Less. I do not teach the chapter on early man We left it out
because it does not tie to the standards.
Region 2-2:
textbook.

I present more infr>rmation on evolution than is presented in the

Region 3-2:

I te a c h

s o m e o f t h e c o n c e p t s b u t c o m b in e t h r e e c h a p t e r s .

I do n o t

t e a c h t h e c h a p t e r o n h u m a n e v o lu tio iL

Region 4-2: As much as time will allow. I try to present everything in the
chapter and slightly more.
Region 5-1:

I use about two-thirds o f the material.

Region 6-1: Less. The textbook chooses to compare man and apes. That was
too much for my students to swallow. We skip that particular section of the
book. This is such a strong Bible Belt that it took me a few years to understand
that the chapter on evolution was giving me problems.
Region 7-1: The book has three chapters on evolution. I condense it to a level
that my students can understand. I cover only the first two chapters. The third
chapter is human evolution, and I cover it very briefly.
Region 7-2: About one-third of the material. I pick out the things that I
believe are most important.
Region 8-2: Most of what they do in the Modem Biologv text other than the
chapters on human evolution.
Concepts Central to an Understanding of Evolution
Subjects were asked to indicate the specific scientific concepts they believed
were central to the student’s developing an understanding of evolution. Cummins,
Demastes and Hafiier (1994), reporting on research conducted on students’
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understanding of evohiticn, cited such conceptions as (a) adaptation, (b) an old earth,
(c) an earth undergoing gradual change, (d) common descent of organisms,
(e) conceptions of time, (Q a view o f species as a collection o f individuals, and (g) a
view of humans existing within the biological realm. Responses from subjects included
change over time, adaptation, fossil evidence, survival o f the fittest, natural selection,
and Charles Darwin (See Table 5.8).
Table 5.8
Domain Analysis of Concepts Central to Understandii% of Evolution
Included Terms

Semantic Relationship

Cover Term

Are concepts central to

Evolution

Change over time
Fossil record
Embryological evidence,
homologous/analogous structures
Adaptation
Natural selection
Human reproduction
Charles Darwin
Reproductive/geographical
isolation
The following are examples of responses;
DA: What are the specific scientific concepts that are central to the student’s
developing an understanding of evolution?
Region 1-2: Organisms do not change in order to survive but organisms
survive because they are different. We look around and notice that all o f us are
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different. We agree we are different because o f things that we can see. That is
the one concept that kids need to understand.
Region 2-1: The fossil evidence, embryological evidence, homologous
structures, analogous structures, blood chemistry.
Region 4-2: Time will bring about change. Organisms have three choices;
migrate, adapt, or perish. Students need to know that over a period of time
organisms will change. Change occurs gradually.
R ^ o n 8-1: Variations in offspring, natural selection, and influence of
environment on fovoring characteristics. Another difflcult concept is that
evolution is such a slow process.
Region 8-3: Natural selection It is an easy concept to sell. After a little bit of
discussion just about anybody will say that natural selection makes sense. This
is what I try to woflc on We also talk about reproductive isolation, geographical
isolation, etc. I carmot explain where life originated. The question is always
where did life begin and wiiere are the transition species? Those two questions
are the same....
Students’ Explanation of Development of Life Forms
Subjects were questioned regarding other ways in which students understand or
explain the development of life forms. This question was posed in large part because
studies have shown that while Americans tend to accept scientiflc facts, the one
reception where they reject standard science is evolution. A study conducted by the
Intemational Center for the Study o f Scientific Literacy (as cited in Matsumura, 1996)
found that 44 percent of those surveyed believed that human beings had been created in
their present form about 10,000 years ago (p. 19). The responses to the question about
the development o f life forms ranged from creationism to extraterrestrial origins as
shown in Table 5.9. Examples of responses included:
DA: Besides evolution, what are other ways in which students understand or
explain the development of life forms?
Region 1-1: Some students think that life just appeared. One day somebody
twitched his or her nose and life appeared. Creationism has been mentioned. It
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appears to me that evolution and creationism are not incompatible if you can get
over the time &ctor. Kids insist on the 24-hour day. That is the problem. If
you can get over the time Actor, I think they can work together.
Region 2-2: Many students believe in the theory of creationism. Some
students believe in evolution and that God was responsible.
Region 4-1: Students have a strong belief in a religious begiiming to life.... I
do not try to change beliefs as far as whether God created life. I just try to show
them what scientific evidence is available. I try not to dispute the issue but to
say this is how changes could have occurred on this planet. I tell students that
they may use their religious beliefs to tie the two together.
Region 4-2: I do not know if there would be another way.
Region 5-1: Creationism. Some students throw out the word “Big-bai^.”
Region 5-2: Creationism. I use evolution as a tool for the development of
critical thinking. I really do not care that I teach evolution or not.
Region 6-2: God's will. Creationism. Sometimes kid's mention X-Files type
stuff. We came fi'om aliens, etc.
Region 8-3: Creationism. Everybody in this area is aware of creationism.
Table 5.9
Domain Analysis of Student Explanations for Development of Life Forms
Included Terms

Semantic Relationship

Cover Term

are ways in which
students explain

development o f life
forms

Creationism
Extraterrestrial
God’s will
Evolution directed by divine
being
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Religious Beliefs o f Subjects Regarding Evolution
Subjects were asked whether it was their paw nal opinion that evolution
conflicts with religious belief. Approximately 50 percent of the responses indicated
that evolution conflicts with their personal religious beliefs as reported in Figure 5.6.
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Evolution Conflicts with Personal Religious Beliefs
Subjects indicatû% that evolution conflicts with personal religious beliefs cited
such reasons as belief in creationism, personal conflict between religious and scientiflc
training, and uncertainty regarding the explanatory power of evolutionary theory.
DA: Is it your personal opinion that evolution conflicts with religious beliefs?
If yes, why? If no, why not?
Region 2-2: Yes. If you look at the history of evolution and the basis for
evolution, evolution takes God out of the picture.
Region 2-3:

Yes. I believe that God created life.

Region 4-1: Yes. All organisms have a soul, which is their life force, but not
all organisms are able to think or have a flee will. All organisms do not have a
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conscience so that is v^ere the quagmire comes in. I believe in evolution up to
a point, and after that point is when creationism comes in.
Region 8-1: It can. In pure naturalistic evolution, the “big bang” theory just
happened without divine guidance. The very first cells on earth organized
themselves without any guidance, and everything that has ever happened is just
by chance. All of the development o f animals and plants just happened. That
part, I find hard to believe....
Region 8-3: Yes. The Christian religion believes that man in particular and
life in general was created by God. Science requires us not to believe in
anything. I pa^ceive that as a conflict. I have seen ideas presented on both sides
of the argument that God is the author of evohitioiL I do not have a problem
with that.
Subjects responding that evolutionary theory did not conflict with personal religious
beliefs cited such reasons as scientific training, religious training and personal
interpretation of the scripture readings of the Bible. Examples of responses included;
DA: Is it your personal opinion that evolution conflicts with religious beliefs?
If yes, why? If no, why not?
Region 1-1: No. I do not buy the fact that it was a 24-hour day. There is
enough in the Bible that is figurative and not literal.
Region 1-2: No. It gives another inspirational dimension to my religious
beliefs. I have had to struggle with that. I came from a Bible Belt community
where evolution was a dirty word. I have reconciled my belief in evolution for
myself.
Region 3-1: No. I am a scientist. As a scientist, I learn to think without bias.
I believe in God, and I believe that He provides us with intelligence to think. In
order to think He wants us to know. In order to know we have to experiment. I
do not take the literal scripture reading as 6ct. I think of Genesis as a parable
that God has written.
Region 5-1: Absolutely not I think that your religious beliefs are not always
based on anything tangible or touchable....
Several subjects reporting that evolutionary theory did not conflict with personal
religious beliefs cited explanations illustrating that creationism occurred and set into
motion evolutionary processes as shown in Table 5.10.
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R ^om 4-1: No. The process of change is an on-going thing because we can
see change taking place in man and other organisms all around us. There is
probably some type of controlling &ctor and I am hoping that it is a “Supreme
Being.”
Region 5-2: It does not conflict in any way possible. I think that it is perfectly
logical that God would be involved in evolution.
R ^ o n 6-2: No. I do not believe that the Bible gives us every detail. When
God said “let there be light,” that could have been the “big bang.”
Region 7-2:

No. God caused creationism for the Jews.

Region 8-2: No. I understand that thirds do change over time. When things
do change, it is only because my Father allows it to change.
Table 5.10
Domain Analysis o f Factors Influencing Religious Beliefs of
Subjects R^arding Evolution
Included Terms

Semantic Relationship

Cover Term

Are biases influencing

Religious beliefs
regarding evolution

Uncertainty regarding
ejq)lanatory power of
evolutionary theory
Personal religious beliefs
Personal conflict between
religious and scientific training
Literal interpretation of bible
passages
Christian religion
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Impact o f Evolution on Students’ Religious Beliefs
Subjects were asked whether it had been their experience that evolution conflicts
with students' religious views. The subjects indicated unanimous agreement.
Responses were in many cases further explained;
DA: Has it been your experience that evolution conflicts with students’
religious views?
Region 1-1: Yes. We have some students that get angry when we talk about
evolution. I make the statement that I am a religious person because some do
not think that I could possibly believe in God. Some students cannot accept
evolution.
Region 1-2: Yes. I find more and more students that have no religious beliefs.
For them, it does not matter.
Region 3-1: Yes. That is why I do the discussion period. I warn them to be
able to talk and hear that an opinion is just an opinion. None of us has the &cts.
It can only be a theory of evolution.
Region 3-2:

Yes. We dismiss students who object to discussion of evolution.

Region 4-2: Yes. I try not to get into that with students. I just try to give
them the 6cts. This is what we see happening. This is what the fossils have
shown. I do not want to get into a debate because it can get ugly.
Region 8-1: Yes. Students have the wrong idea about what evolution says.
Everyone wants to say that man developed from monkeys, and that is not what
evolution says.
Region 8-3:

Yes. Most students in this area have strong church backgrounds.

PAabnp with Students’ Religious Beliefs Regarding Evolution
Subjects unanimously reported observing instances where evolution conflicted
with students’ religious beliefs. Subjects were asked to indicate strategies used to deal
with students experiencing personal religious conflict due to classroom discussion of
evolutionary theory. Six subjects mediated student conflict with religious beliefs by
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stressing that evolution was ‘^ust a theory." Students were permitted to accept or reject
classroom discussion of evolution.
DA: How do you deal with situations where evolution conflicts with students’
religious beliefs?
R ^ o n 2-1: As I said before, I do not try to change their minds. I present a
set of information that they can still refuse to believe. I request that students
back up their thinking with research and Act.
Region 4-1: Just trying to present straightforward information on evolution.
Staying out o f an aggressive mode and not trying to force anything on anybody.
Region 5-2: I let them have a forum. I allow them to state their views. I am
not judgmental. I give equal time.
Region 8-1 : I try to allow my students, without getting too vocal, to voice
what they believe.... I think it is important to allow students to express thenown personal beliefs.
Five subjects chose to deal with conflicting religious beliefs due to evolution by
handling each case individually. S trat^es included such things as private one-on-one
discussions or independent instruction or assignments as shown in Table 5.11.
DA: How do you deal situations where evolution conflicts with students’
religious beliefs?
Region 1-2: I handle each case on an individual basis. I talk privately with
students having a conflict with their personal religious beliefs.
Region 2-2: I tell them that evolution also conflicts with my religious beliefs.
I show them all the flaws in the theory.
Region 3-2:

Kids receive independent instruction or assignments.

Region 4-2:

I tell them that we will discuss it outside of the classroom.

Region 5-1: If there is a conflict with a student we can take it one-on-one and
come to some kind of agreement.
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Three subjects chose to address student concerns by looking carefully at the evidence
for evolution:
DA: How do you deal situations where evolution conflicts with students'
religious beliefs?
Region 6-1: Very gently. We start with things that they can relate to. They
know that fossils exist. We talk about carbon dating and how we can tell the age
of fossils. We very gently pull them to an understanding that things do change
over time. I tell them about the evidence that they already know and tell them
about new pieces o f evidence. I challenge students to think about how evolution
could have occurred.
R ^ o n 6-2: I tell them that this is just a theory. I tell them that if they are in a
group of people or reading a newspaper, that they must respect other people’s
beliefs.... You cannot disagree with something that you know nothing about.
Region 8-2: At the outset, I say two things: This is science and this is the
science point of view. This is not something that you have to give up your
religious beliefs for.
Table 5.11
Domain Analysis o f Strategies Used to Deal with
Conflicting Religious Beliefs of Students
Included Terms

Semantic Relationship

Cover Term

Are strategies used to deal
with

Conflicting religious
beliefs of students

Just a theory
One-on-one discussions
Independent instruction
Presenting evidence for
evolution
Balanced treatment
Forum allowing varying
viewpoints
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One subject preferred to present a balanced treatment of creationism and evolutionary
theory.
DA: How do you deal situations where evolution conflicts with students'
religious beliefs?
Region 2-2: That is why I present information from the creation viewpoint. I
discuss ways to interpret the fossil record differently. That way students can
make a decision about vdiat to believe.
Effect of Parental Attitudes on the Teachinp o f Evnliition
Subjects were asked vdiether parental attitudes had any effect on their
presentation of evolutionary theory. Figure 5.7 shows that eight subjects confirmed that
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Parental Attitudes Have an Effect on the
Teaching of Evolution
parental attitude would impact their teaching of evolution. Subjects reporting that
parental concern would influence their coverage of evolution often provided additional
information. The following are examples of responses;
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DA: Do parental attitudes have any effects on whether you teach evolution?
If yes, what are these effects?
Region 3-1: Yes. I feel out students on where to go concerning my discussion
of evolution.
R ^ o n 4-2: Definitely. I can remember when parents were outraged about
the teaching of evolution in the classroom because these parents were strictly
fundamentalist, and evolution was in complete conflict with the Bible.
Region 6-1: Yes. If parents complain that they do not like what we are
indoctrinating their children with, they will call the school and the principal will
tell me not to teach evolution.
Region 7-2: They have an effect on the way I teach evolution because of the
religious element in the community. I stress that evolution is just a theory. I am
not saying that evolution is the way that it is.
Region 8-1: Yes. That is why I elect not to teach evolution. I know that some
of the parents would object.
Effect of Student Attitudes on the Teaching of Evolution
In terms of the effect of student attitudes on the teaching of evolutionary theory.
Figure 5.8 shows that a significant number of subjects answered “No.” Subjects
reporting that student attitudes had no effect on i^eth er they teach evolution cited such
determining variables as importance of evolution as a unifying theme in biology, time
constraints within the school year, and ability of subject to present evolutionary theory
without compromising student attitudes.
DA:

Do student attitudes have any effects on whether you teach evolution?

Region 1-2: No. I suppose that it would if they had the same amount of
training that I possess. They are here to learn and expand knowledge.
Region 5-2:

No. Time is the biggest determinant in what I teach.

Region 8-1: No. I am a good salesperson. I tell them that Darwin never made
the statement that we came fi’om monkeys. I tell them that it is not anywhere in
the book.... I try to get them to have an open mind.
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Figure 5.8
Student Attitudes Have an Effect on the
Teaching of Evolution
Subjects responding that student attitudes would have an effect on whether they teach
evolution indicated that student attitudes would cause the presentation of evolution to be
modified or equal time would be provided for competing theories.
DA: Do student attitudes have any effects on whether you teach evolution? If
yes, what are these effects?
Region 1-2:

Yes. I try to teach in a way that no one would be offended.

Region 2-1: Yes. Students who are sold on creationism convinced me to
teach this unit as a formal debate.
Region 3-2: Yes. I do not ever want any o f my students to have to leave the
room. I am prepared to modify what I am teaching to get them to stay.
Region 5-1: Yes. They guide my presentatioiL I wait to teach evolution until
I have gotten to know my students. I usually feel out my students before I
discuss evolution.
R ^ o n 7-2: Yes. I know which students follow the attitudes of their parents
and would be upset about my discussion of evolution. I do not want to be
confronted by parents upset about what I have chosen to teach.
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Responsibilitv for Determining What Is Taught
Subjects were asked to indicate who is involved in determining what is taught
and the sequence in which it is taught within their biology classes. This question was
posed in large part because for the 1997-98 school year all Louisiana public school
districts were provided with the Louisiana Department of Education Science
Framework document that includes seven benchmarks regarding biological evolution.
Each school district was responsible for incorporating the state science fiamework
document into district curriculum guides. Parish curriculum documents should
correlate topics with the state standards. Subjects confirmed that most school districts
were actively updating parish curriculum guides to reflect the new state science
standards. Additionally, significant variation was noted regarding other responsible
entities determining what is taught and the sequence in which it is taught Others
responsible included district science supervisors, school department chairpersons,
individual classroom teachers and committees of teachers responsible for teaching
biology (See Table 5.12). Examples of responses included these;
DA: Who is involved in determining what is taught and the sequence in which
it is taught?
Region 1-2: I determine the sequence. We are free to modify the curriculum
as we see fit.
Region 2-1: I can teach whatever I like. I just have to be at the same place in
the text at the end of the semester because we exchange students. I can omit the
entire subject if I choose.
Region 2-3:

I determine the sequence in which the material is taught.

R ^ o n 4-1: The individual classroom teacher has most of the responsibility.
They get minimal guidelines from the parish science supervisor.
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R%ioa 7-1: I make those decisions. I use the state guidelines to make sure
that I touch on all of the topics. I determine the sequence of chapters covered in
my class.
Several subjects indicated that they rely heavily on the district curriculum guide.
Subjects are still fiee to modify the curriculum based on individual classroom needs.
DA: Who is involved in determining what is taught and the sequence in which
it is taught?
Region 3-1: We use the state strands, and Terrebonne Parish wrote a
curriculum guide based on the state strands. We also looked at what was
relevant to our part of the state....
Region 3-2: The state curriculum guide. We also have a science framework
that was just developed.
R ^ o n 6-2: We are given a state curriculum guide, and we are in the process
of updating our parish curriculum guide.
Region 8-1: Teachers in the district decided what should be included in the
dis^ct curriculum guide. We did make the curriculum guide flexible. We can
adjust the sequence of topics as long as all the topics are covered. I determine
on a day-to-day basis what I teach.
Subjects also reported that decisions regarding what is taught and the sequence
in which it is taught are routinely determined within the science department or in some
cases left to the individual classroom teacher.
DA: Who is involved in determining what is taught and the sequence in which
it is taught?
R ^ o n 1-1: The individuals assigned to teach biology get together, review the
textbook, and determine which chapters match to the standards and
benchmarks.... Representatives of all Acuities meet with other schools to
complete the same activity for the parish.
Region 2-2: The biology teachers get together and decide what we are going
to teach. We know that we caimot teach it all. There is simply not enough time
in the school year to teach everything in the textbook.
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Region 5-1: Much of the topics come from the parish and state guidelines....
I am pretty much in charge of the day-to-day activities. I have the professional
responsibility to choose what topics I want to emphasize.
Region 5-2: The entire parish science department. The district has a scope
and sequence document. I have considerable latitude to determine the day-today activities as long as we cover the things that will be on the exit test.
Table 5.12
Domain Analysis o f Entities Formulating Decisions Regarding
Biology Curriculum
Included Terms

Semantic Relationship

Cover Term

Are entities responsible
for determining

biology curriculum

LDE Science Framework
District curriculum documents
Individual classroom teachers
Science supervisors
Committees of science teachers
D istrict Curriculum Guides

All subjects indicated that their school districts had a curriculum guide for
biology or were in the process of revising a previous biology curriculum document to
correlate with the new state science standards. When asked whether the curriculum
document required the teaching of biology, four subjects indicated “No.” Four subjects
indicated either “Not Sure” or “Did Not Know” when asked whether the curriculum
guide required the teaching of evolution (See Figure 5.9). The following are examples
of responses:
DA:

Does the curriculum guide require the teaching of evolution?

Region 2-1: I do not know what the curriculum guide suggests that you teach.
I never look at it.
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Region 2-2: I think it does. I am not positive because I have not looked at the
curriculum guide in several years.
Region 3-1: Yes. We can only discuss what is covered in the textbook.
R ^ o n 3-2:

Yes, but very briefly.

Region 4-4: No.
Region 6-2: I have never looked. This year we are using the state
benchmarks, which include the topic o f evolution. I am not certain if the old
parish curriculum guide identified the topic as evolution or development of
species.
Region 7-1: I do not know.
Region 8-1: Yes We covered evolution just before midterm.
Region 8-2: The curriculum guide identifies what aspects of evolution we
should discuss such as what is evolution and major individuals contributing to
evolutionary theory. The discussion of evolution is not mandated. Louisiana
says that you do not teach evolutioiL That is what we have been told in Monroe.
None of us griped because we did not care.
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Not Sure

Local Curriculum Guide Requires Teaching of Evolution
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Individuals Responsible for District Curriculum Guides
Subjects were asked who wrote the district curriculum guides. Responses
ranged from outside curriculum specialists to committees o f individuals including
teachers, university representatives, parents and administrators (See Table 5.13).
Table 5.13
Domain Analysis o f Individuals Responsible for Writing
Local Curriculum Guides
Included Terms

Semantic Relationship

Cover Term

Are individuals helping to
write

Local curriculum
guides

Local biology teadiers
Parents
Administrators
State policymakers
University representatives
Science supervisors
Committees of science teachers
The following are examples of responses;
DA:

Who wrote the curriculum guide?

Region 1-2:

Committee of biology teachers and administrators.

Region 2-1: Curriculum specialists that were hired by St. Tammany parish
wrote the curriculum guide. Their job was to re-write all o f the curriculum
guides.
Region 2-2: I assume a panel of teachers with a couple of parents and a few
administrators watching.
Region 2-3:

Policymakers from the state and revised within the parish.
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Region 3-2: Science teachers from the parish. Nicholls State University
helped with the framework document
Region 5-1: A group o f teachers from across the state developed the state
curriculum guide.
Region 7-1:
School.

Probably teachers from h ^ d en K gh School and Springhill High

Region 8-1: State biology curriculum guide was used to develop the syllabus
for the district.
Region 8-2:

Committee of biology teachers.
School District Policies Concerning Evolution

Subjects were questioned regarding whether the school district had a written
policy concerning the teaching of evolution. The quantitative data from the biology
teacher survey instrument reported that statewide only 14 percent of respondents
indicated that the school district had a written policy concerning the teaching of
evolutioiL Two subjects indicated that the school district had a policy statement
concerning evolution. In each case subjects were referring to statements in course
description guides informing students and parents that evolution is taught in biology.
Subjects reporting that there was no policy on teaching evolution were asked
why was there no such policy.
DA: If there is no policy on teaching evolution, do you know why there is not
such a policy?
Region 1-1:

I think they might step on a few toes with a written policy.

Region 2-1: There is not a policy on the teaching of evolution because it has
not presented itself as a problem in the parish. The school board usually
develops a policy after a need becomes obvious.
Region 4-2:
evolution.

The school board does not want to deal with creationism vs.
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Region 5-2: I do not think that it is an issue.
Region 8-3: This district needs a policy statement. Evolution is a
fundamental concept in biology that has been historically controversial.
Initial Tnpic or Chapter in Bioloev Course
Subjects were asked with what topic or chapters did they usually begin the year.
This question was posed because a survey by the National Science Foundation in 1996
found that 64 percent of individuals have no understanding of scientific inquiry and
only two percent understood that a scientific theory is a well substantiated explanation
of some aspect of the natural world that can incorporate facts, laws, inferences, and
tested hypotheses (Matsumura, 1996).
Teaching About Evolution and the Nature of Science (National Academy of
Sciences, 1998) suggests that the challenge &cing educators is to teach about the nature
of science. In so doing, students would come to understand that the use of certain key
words in science, such as "hypothesis" and "theory", differs from the way those words
are used in everyday life. The organization of most high school biology textbooks
includes an introductory chapter describing the nature of science and specifically the
scientific method. Figure 5.10 shows that thirteen subjects began the biology course
with a discussion of the scientific method. Subjects offered the following explanations
of how they begin the school year
DA:

With what topic or chapters do you usually begin the year?

Region 2-1: I b ^ in the year with the good old scientific method and safety.
Region 3-1: Scientific method. I want kids to behave like a scientist in my
class. Because you are a scientist you have to learn to think like a scientist- We
perform the black box experiment. We have different objects and students must
determine what is in the box. We talk about the scientific method. I show them
better than I can tell them how to hypothesize....
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Region 5-2: I b ^ in with the scientihc method. The scientific method enables
my students to look at things in a systematic way. I teach my students the steps
of the scientific method, which is low level, but then I present them with
problems and I have them solve those problems according to the scientific
m ethod...
Region 6-2: I discuss what is life and the scientific method. The scientific
method we cover because we require science fair projects, and if they do not
follow the scientific method, they will lose major points. The scientific method
is also 12 percent of their LEAP test
Three subjects began the biology course by discussing the characteristics
of life, and two subjects indicated that they began the course by discussing
ecosystems (See Table 5.14).
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Figure 5.10
Initial Topic or Chapter in Biology Course
DA:

With what topic or chapters do you usually begin the year?

Region 4-1: I usually begin with an introductory chapter followed by the
chapter on cytology.
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Region 4-2: I am unorthodox. I used to b ^in with the first chapter, now I
start the year with ecosystems. With ecosystems, I can bring in the nature of
science and how living things depend upon each other. I like to teach students
application and in particular how all of this ties together. I like to go fi'om the
macro to the micro level of organization.
Region 6-1: I b ^ in with the question “What is life?” and then discuss
characteristics of life, chemistry, biochemistry, genetics, cytology, and
evolution.
Region 8-2: I start with chapter one, which discusses the major themes in
biology. Evolution is included as a major idea.
Region 8-3: I have started with the chapter on ecosystems and finished with
the chemistry and cellular sectioiL I believe that I really like to start with the
macroscopic.
Table 5.14
Domain Analysis of Introductory Biology
Topics or Chapters
Included Terms

Semantic Relationship

Cover Term

Are examples of
introductory

Biology topics

Scientific method
Characteristics of life
Ecosystems
Introductory chapters
Scientific Method as a Class Activity or Discussion
Subjects were asked to eqplain why the scientific method was taught in one of
the eariy topics as a lab activity or as a class discussion. Eight subjects indicated that
students needed to understand the scientific method in order to be successful in the
laboratory component o f the biology course, as shown in Table 5.15. Subjects further
explained why they proceed this way:
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DA: Why is the scientific method taught in one of the eaiiy topics as a lab
activity or class discussion?
Region 2-1: I want my students to be able to design their own scientific
oqieriments.
Region 2-3: So that when we do labs they will be 6miliar with the scientific
method and how it works.
Region 7-1: They need to know the scientific method to apply the skill to
everyday life.
Region 8-1: It is extremely important in every aspect of science. Students
need to learn how to approach a problem, how to set up an experiment to try to
prove that their solution is the correct one. I find that students must develop the
way to think scientifically; otherwise they cannot give an acceptable reason
^ e n they disagree with an idea.
R ^ o n 8-2: Students must know the basic steps in conducting a scientific
investigation. This textbook contains bio-labs, which require students to think
using the scientific method.
Four subjects indicated that the scientific method was included as an introductory topic
in biology because it serves as a ‘Vay of doing things.” Subjects explained that the
scientific method serves as a mindset absolutely necessary for students to think like a
scientist;
DA: Why is the scientific method taught in one of the early topics as a lab
activity or class discussion?
Region 4-1: We want students to change the mindset fi'om being a student to
look and think like a scientist.
Region 5-1: I think the scientific method is a way of organization. This age
group of 15 - 18 year-olds needs this skill to help them as a way to pattern
logical thinking and develop organization patterns.
Region 6-1: The basic idea that I have is that knowledge has to be taken in
sequential steps. The scientific method helps us to solve most problems
logically...
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Table 5.15
Domain Analysis o f Reason fbr Teaching Scientific Method as

Eariy Topic in Biology
Included Terms

Semantic Relationship

Cover Term

Are reasons for teaching
the

Scientific method

Laboratory component of course
Science fair projects
Mindset for biology
“Way of doing science”
Beginning of book

Factors Influencing Selection of Topics in Biology

Subjects were questioned regarding what Actors influence the topics they select
to emphasize in biology. A wide variation in responses was observed. Three subjects
indicated that decisions regarding topics for emphasis in biology were based on the
particular preferences o f the teacher. Three subjects indicated that student interest
motivated the choice o f topics in biology. Two subjects indicated that they emphasized
the topics included in the textbook, while three subjects emphasized topics included in
the science standards (See Table 5.16). Subjects further e3q>lained the choice of topics:
DA:

What factors influence the topics you select to emphasize in biology?

Region 1-1: Probably that I like animals better than anything else. The human
body is a marvel to me....
R ^ o n 2-1: The topics I select are dependent upon what other biology
teachers are teaching. I try to teach so that there is not a huge demand on the
equipment for one lesson or lab. If two other teachers will be studying plants, I
will study animals.
R ^ o n 2-3:

The Science Frameworks.
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Region 4-2: What types of questions my students ask, what is happening in
the world around us, what is happening in the news at that particular time.
Region 5-1:

My own personal understanding o f the topics....

Region 5-2:

The exit test.

Region 6-2: I follow the sequence determined by the book. I cover topics that
I think they need to know to be an educated citizen of a technological society.
Region 8-1: If I enjoy the particular topic, we will spend more time on that
concept. I try to follow the course syllabus.
Region 8-3: I reference what I am doing to the curriculum guide. The most
important aspect to me is student interest and abilities.
Table 5.16
Domain Analysis of Factors Influencing Topics
Emphasized in Biology
Included Terms

Semantic Relationshin

Cover Term

Are factors influencing
topics emphasized in

Biology

Teacher preferences
Department requirements
Tmctbook
Needs of department
Student interest/abilities
Exit test
Needs of other biology teachers
District curriculum guides
Science framewoiie

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

215

Role o f Teacher Traininp Programs
Subjects were questioned r^arding ways in which teacher education programs
could better prepare biology teachers for classroom instruction on evolution. Seven
subjects called for additional coursework specifically addressing evolutionary theory
that would provide increased knowledge of evolution. Suggestions included
strengthening lower level biology courses, mandating an evolution course for science

teacher majors, and requiring comparative anatomy (See Table 5.17). Examples of
responses included the following;
DA: What could teacher education programs do to better prepare biology
teachers for classroom instruction on evolution?
Region 1-1: I would like more int^ration of what is going on in earth science
and how they tie in with the biology processes. I find it to be taught separately.
Even when you get to the fossil record you are not tying it to earth science.
Region 1-2: My last course at UNO was an excellent course where all the
evidence was presented in a “if-then” approach. I think that approach was very
helpful to me. A similar approach should be provided in teacher preparation
programs.
Region 4-1: More time spent on evolution in the lower level biology courses
and when you get into the more specific courses. There should be some
evolution component in each of these courses.
Region 4-2: There should be a mandatory evolution course for all science
teacher majors. The course should deal with the religious beliefs o f the
individuals. Students will have to deal with their religious beliefs as far as
evolution goes... Teachers vdio take a course in evolution should also take a
Bible-study course. The Bible-study course would help them imderstand the
creationism vs. evolution conflict, and then they would be better able to deal
with it in the classroom.
R ^ o n 5-2:

I think they could include more comparative anatomy.

Region 8-2: Help teachers become thoroughly grounded in evolution. If you
know what it says, you can help to defeat what it does not say. There should be
more emphasis placed on evolution instruction.
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Subjects additionally recommended improved methodologies for the teaching of
evolutionary theory. Suggestions called for development of practical application
activities for evolutionary concepts, improved teaching strategies and alternate
strategies to confront religious beliefs of students:
DA: What could teacher education programs do to better prepare biology
teachers for classroom instruction on evolution?
Region 2-2: I would like to see experts ddjate the merits o f evolutionary
theory. We need to point out problems with current evolutionary theory.
Region 2-3: I think they should give us alternate ways to teach evolution.
They should teach us how to confront religious beliefs of students.
R ^ o n 3-1: I would say do not put limits. You cannot teach if you are bound.
It would be like trying to read a book that is glued together. I want teachers to
have more training to make it an interdisciplinary topic. Training in
methodology and evidence for evolution are critical.
Region 3-2: I think teachers need backup. Something to fall back on because
you have to watch everything you say. It is hard teachii% evolution and you
have to wonder what you are saying. Teachers need more information and
better methodology.
Region 5-1: I think they could give more practical application such as simple
activities that teachers could use. Teachers could practice these activities so that
they could understand what the student would be experiencing.
Three subjects specifically mentioned sensitivity training for biology teachers in
order to confront religious beliefs of students. Suggestions offered included mentoring
programs, improved methodolo^ in teacher preparation programs and specific units to
address student apathy:
DA: What could teacher education programs do to better prepare biology
teachers for classroom instruction on evolution?
Region 6-2: They should teach ways to present evolution without trampling
on people’s beliefs. We need something in the education curriculum on the
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methodology of approaching evolution. Teachers are afraid of parent or school
board backlash and lack o f support from their administration.
Region 7-1: Teachers need a unit within a class to help prepare them for ways
to deal with student apathy.
Region 7-2: There should be workshops where the state g ^ together to
formulate an opinion regarding evolution. I do not want to teach something that
I will get in trouble over. I need set guidelines.
Region S-1: They need to spend time with mentors. This is a fundamental
theme that should be in every science curriculum. We need to spend more time
with classroom teachers who have been there.
Table 5.17
Domain Analysis o f Suggestions to Prepare Teachers for Classroom Instruction on
Evolution by Teacher Education Programs
Included Terms

Semantic Relationship

Cover Term

Are suggestions for
improving

Teacher education
programs

Strengthening lower level
coU^e biology courses
Mandating evolution course for
science teacher majors
Requiring comparative anatomy
Improved teaching strategies for
evolutionary concepts
Practical application activities
for evolutionary concepts
Alternative strategies to confront
religious beliefs of students
Sensitivity training
Sessions to combat student
apathy
Mentoiing programs
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School System Support
Subjects were asked whether their school system provided any support for the
teaching o f evolution. Figure 5.11 shows that a significant majority of subjects
indicated “No” in regard to providing support for evolution instruction. Respondents
indicating school system support for evolution instruction provided examples of
support;
14 -,
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Figure 5.11
School System Provides Support for Evolution Instruction
DA: Does your school system provide support for the teaching of evolution?
If yes, what kind?
Region 1-2:
factual.

Yes. We have had several workshops presenting evolution as

Region 2-1: Yes. A set of books and tapes presenting evolution were
purchased and placed in the library.
Region 4-2: Yes. I believe that they would let us go with whatever is in the
textbook to avoid the conflict.
R ^ o n 8-1:

Yes, because it is in the syllabus.
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Principal Support
Subjects were questioned regarding the d ^ e e of support provided by the school
principal for the teaching of evolutioiL Figure 5.12 shows that a majority of subjects
responded “No” r^arding support provided by the principal.
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Principal Provides Support for Evolution Instruction
Respondents further elaborated on the question of principal support:
DA;

Does your principal provide support? If yes, what kind? If no, why not?

Region 2-2:
classrooms.

Yes. He allows us to determine what will be taught in our

Region 3-1:

Yes. Funds for science equipment purchases.

Region 4-1:

Other than telling us that we can teach evolution, no.
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Region 4-2: No. I think it would depend upon how it is being taught in the
classroom. It would depend on whether any flak comes to the office from
parents.
Region 5-2:
Shehasneverspokenpublicly about the teaching of evolution.
She does hold very deep religious convictions and beliefs. I suspect that she
would leave the decision up to me.
Region 8-1: I do not know. They handed me a syllabus and a textbook. I
talked to an assistant principal and was told that we were not allowed to teach
creationism.
Knowledge of Legal Decisions Regarding Teaching of Evolution
Subjects were questioned with respect to knowledge of legal decisions regarding
the teaching of evolution in public schools. Four subjects indicated no knowledge of
legal decisions concerning the teaching of evolution (See Table 5.18).
Table 5.18
Domain Analysis of Legal Decisions Regarding the Teaching of
Evolution in Public Schools
Included T am s

Semantic Relationship

Cover Term

Are examples of

Legal decisions
regarding evolution

Scopes trial
Louisiana Creationism Act
Louisiana Equal Time Act
Arkansas Supreme Court case
Litigation to force equal time
Three subjects mentioned the Scopes trial while two mentioned the Louisiana Equal
Time legislation. The remainder of responses illustrated uncertainty:
DA: Are you 6miliar with any of the legal decisions regarding the teaching of
evolution in public schools?

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

221

Region l- l: I understand that in some cases creationism must be taught along
with evolution. I think there was a lawsuit requiring creationism to be taught
instead o f evolution.
Region 2-2:

In some places you are not supposed to teach creationism.

Region 5-1: Not specifically. I know that something occurred r^arding
creationism. I do not know the exact results of what can and cannot be taught
Region 6-2:
do.

I believe that you can teach evolution if that is what you want to

Current Law Regarding Evolution or Creationism
Subjects were questioned regarding their personal knowledge of what current
law permits relative to the teaching of evolution or creationism. A majority of
responses indicated that both evolution and creationism could be taught (See Table
5.19).
Table 5.19
Domain Analysis of Teacher Knowledge o f what Current Law
Permits Regarding Teaching of Evolution or Creationism
Included Terms

Semantic Relationshio

Cover Term

What can be taught in

Biology

Evolution
Creationism
Equal treatment
Scientific theories defined by
Supreme Court
Facts without personal views
Several responses indicated vague understanding:
DA: What is your understanding of what the law permits regarding the
teaching of evolution? The teaching of creationism?

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

222

Region 3-1: If you teach evolution, you cannot say that this is your own
opinion and you cannot say that this is 6ct.
Region 3-2: We have to make a statement that we are not trying to change a
belief we are trying to teach a scientific concept.
Region 4-2: It allows the teacher to present both sides. It allows the teacher to
teach evolution, but you do not get into an argument with a student about his or
her religious beliefs.
Region 5-2: I do not think that you can present your own views. I do not
think that you can present anything as 6ct. You must present everything as
theory.
R ^ o n 8-2: Teach what evolution says, but make certain that you do not tell a
child that this is what they must believe.
Membership in P ro fe ssio n al

O r p a n ir a tin n s

Subjects were asked to indicate any professional science organization in which
they held membership. Figure 5.13 shows that one-third o f subjects reported
membership in the National Science Teachers Association. Seven subjects indicated
membership in the Louisiana Science Teachers Association, and five indicated
membership in the National Association of Biology Teachers. Other professional
science organizations included the Louisiana Association o f Physics Teachers, the
Louisiana Environmental Educators Organization, and the National Board for
Professional Teaching Standards.
Subjects were questioned regarding what journals on the subject of biology they
read regularly. Figure 5.14 reflects that a majority o f the titles mentioned are general
interest science periodicals.
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Taxonomy of Profile of Bioloev Teachers
Louisiana public high school biology teachers represent a diverse and complex
social group. The taxonomic analysis (Spradley, 1979) of Louisiana biology teachers
interviewed is shown in Table 5.20 and reflects various demographic variables such as
gend^, ethnicity, college courses specifically exposed to evolution, teaching
ecperience, college degrees earned and college hours pursued in biology. The interview
sample of eighteen biology teachers was predominantly female (82 percent) and
Caucasian (82 percent).
Thirty-three percent of interview subjects reported taking no college courses in
which they were specifically exposed to evolution, 45 percent had completed one to
three college courses in evolution, and 16 percent had completed four to six college
courses in evolution and six percent reported seven or more college courses in
evolution.
In terms o f academic level as indicated by highest degree reported, 50 percent of
subjects indicated a bachelor’s degree, 22 percent had earned a master’s degree, 22
percent a master’s degree plus thirty graduate hours, and six percent reported earning an
educational specialist degree.
Eighteen percent reported earning between 21-30 hours, 24 percait between 3140 hours, 22 percent reported 40-50 hours, and 34 percent reported more than 50
semester credit hours in biology. Teaching experience reported by interview subjects
reflects 28 percent with one to five years of teaching, 33 percent with six to ten years of
teaching, 22 percent with eleven to twenty years of teaching, and 17 percent reporting
20 or more years of teaching experience.
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Table 5.20
Taxonomy of Profile o f L o u is ia n a High School Biology Teachers in Terms of
Demographic Variables: Interviews
Female (14)
Gender
Male (3)
Caucasian (14)

Demographics
Ethnicity

African-American(3)
0 courses (6)
College courses
exposed to evolution

1-3 courses (8)
4-6 courses (3)
7 or more courses (1)
1-5 years (5)

Louisiana biology
teachers
Teaching experience

6-10 years (6)
11-20 years (4)
20 or more (3)

training

Bachelor's (9)
Master’s (4)
Degrees
Master’s +30 (4)
Ed. Spec. (1)
20-30 hours (3)
30-40 hours (4)
College hours in
biology

40-50 hours (4)
50+ hours (6)
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Taxonomy o f the Teaching o f Evolution in Terms o f Instm ctional Tim e and
Teachers’ Acceptance o f Validitv o f Evohitionarv Theory

Taxonomic analysis (Spradley, 1979) of the status of the teaching of evolution
in terms of allocation of instructional time, biology teachers’ acceptance of the validity
of evolutionary theory and curricular emphasis on evolution is shown in Table 5.21.
Fifty-nine percent o f subjects reported that the theory of evolution has a valid
scientific foundation. Evidence for belief in evolutionary theory was based on fossil
and radioactive dating, other evidence for change over time and convincing evidence
that evolution serves as the continuum to link all living things. Twenty-nine percent of
subjects indicated that evolutionary theory was scientifically valid as long as their
religious beliefs could be considered and that it was acceptable to hold that God created
the world in six days. Twelve percent of subjects reported that the theory of evolution
does not have a valid scientific foundation, citing gaps in the fossil record, holes in
evolutionary theory and strong religious beliefs.
Subjects were asked to indicate the instructional time required to teach an
acceptable understanding of evolutionary theory. Seventeen percent of interview
subjects would allocate less than five days of instructional time to teach an acceptable
understanding of evolution, 56 percent would allocate fi’om six to ten days, 17 percent
fiom eleven to fifteen days, and ten percent would allocate more than sixteen class
periods. One subject commented that it was dependent upon the students and ancillary
materials at her disposal, whereas another subject indicated that evolution was never
taught
The status of biological evolution instruction in Louisiana public schools is
shown by the instructional time devoted by subjects to the teaching of evolution. Sixty-
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seven percent of interview subjects indicated that they allocate five or fewer days of
instruction to evolutionary theory, and 33 percent allocated fi'om six to ten days of
instructional time to evolutionary theory. One subject indicated that only three days of
instructional time were allocated to evolutionary theory.
Forty-four percent of subjects indicated strong emphasis for evolution.
Evolution was emphasized for the fi>llowing reasons: it serves as a unifying theme of
biology, it explains change over time, and it represents convincing factual evidence that
all students should know. Fifty-six percent of subjects indicated that they provided
cursory treatment of evolutionary theory. Subjects de-emphasizing evolutionary theory
often present evolution as a theory capable of being rejected by students and permit
students to take what they want and draw their own conclusions.
Taxonomv of Textbook as Curricular Instrument
Taxonomic analysis (Spradley, 1979) of the biology tmctbook as a curricular
instrument to enhance evolutionary instruction is shown in Table 5.22.
Twenty-eight percent of interview subjects reported presenting the “same
amount” of information on evolution in the textbook as they actually present in
classroom instruction. Eleven percent presort “more” information on evolution in
instruction than was presented in the textbook, and 61 percent reported presorting
“less” information on evolution in classroom irrstruction than was presented in the
textbook. Subjects providing less irrformation reported eitho combining textbook
chapters on evolution irrto one chapter/unit or excluding the charter on human
evolutiorL
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Table 5.21
Taxonomv o f Status of the Teaching o f Evolution in Terms of Allocation of
Tn«rtmctional Time, Biolofiv Teachers’ Acceptance of Validitv o f Evolutionary Theory:
Interviews
fossil & radioactive dating
Scientific
Yes, based on
validity
of evolutionary
theory
Yes with
reservations,
based on

evidence for change over
time
continuum to link all living
________ things________
religious training
God in itia tin g evolution
holes in evolutionary theory

No, based on
Status
of biological
evolution
instruction
in Louisiana
public schools

gaps in fossil record
religious beliefs

0 - 5 days (3)
Instructional
time required to 6 - 1 0 days (10)
teach acceptable
understanding 11-15 days (3)
of
evolution
16-20 days (2)
0 - 5 days(12)
Instructional
time
allocated by 6 - 10 days (6)
Louisiana public
school teachers 11-15 days (0)
16 - 20 days (0)
to evolution
Emphasis on
evolution

unifying theme of
biology

cursory treatment

emerging viewpoint
change over time
factual information that all
students should know
1-2 week unit
students permitted to
form their own conclusions
theory capable of being
rejected by students
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Seventy-one percent of subjects indicated that the initial topic or chapter chosen
to b%in the school year was the scientific method. Subjects cited the following reasons
for b^inning the course with the scientific method; topic is a major part of the exit test;
it is necessary for the laboratory component of the course; and the subject is a required
concept for discussion of science foir projects. Eighteen percent of subjects began the
school year with the chapter describing characteristics of life, and 11 percent b ^ an the
school year with the chapter discussing ecosystems. Subjects beginning with
ecosystems cited a preference for beginning with the macroscopic and working to the
microscopic level.
Subjects generally liked their biology textbooks or liked particular aspects of
their textbooks. Favorable comments by subjects regarding their biology textbook
included that they were straightforward and self-explanatory; offered handouts, gr^hics
and ancillary materials; and provided a good integration of concepts. Unfavorable
comments concerning textbooks indicated that respondents disliked the organization of
books and the cursory treatment o f biological concepts, or that they preferred textbooks
not approved by the district.
All of the subjects indicated that they supplemented the biology textbook with
outside materials. Supplemental materials included such things as the Internet, Charmel
One, field guides, magazines, current events, newspapers, computer programs, and
human resources.
Bioloev: Dynamics of Life by Glencoe and Prentice Hall Biology were the
textbooks used by 55 percent of interview subjects. Four subjects reported a publication
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date of 1989; the remainder of subjects reported publication dates within the past six
years.
Taxonomv of Evolution as Unifying Theme of Biology
Table 5.23 shows the taxonomic analysis (Spradl^, 1979) of evolution as a
unifying theme of biology based upon the importance o f evolutionary theory, subject
beliefs regarding concepts central to understanding evolution, curriculum placement of
evolution, and adequacy of college training of subjects.
The National Science Education Standards (1996), and the Benchmar1c.s for
Science Literacy (1993) released by the American Association for the Advancement of
Science, and the National Academy of Sciences Teaching About Evolution and the
Nature of Science (1998) identify evolution as an underlying theme of biology. All but
one of the subjects indicated that evolution was important in biology. Subjects
supported their belief in importance of evolution as a theory with such statements as:
that it is crucial for students to synthesize and integrate biological concepts, biology is
incomprehensible without understanding of evolution, and evolution serves as best
explanation for change over time.
Subjects were asked to indicate the concepts that are central to developing an
understanding of evolutionary theory. Change over time was identified as a key
concept by 70 percent of the subjects as was evidence for evolution by 38 percent.
Twenty-five percent of the subjects identified adaptation, fossil record, natural
selection, survival o f the fittest, reproductive and geographical isolation,
homologous/analogous structures and Charles Darwin as concepts central to an
understanding of evolutionary theory.
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Table 5.22
Taxonomy of Textbook as Curricular Instrument to Enhance Evoliitionarv Instruction:
Interviews

Tractbook

Bioloev; Dvnamics of
Life by Gloicoe (6)
Prentice Hall Biology 14)
HBJ Bioloev (3)
Arms & Camp Biology 13)
Holt Bioloev fl)

favorable
Assessment of
textbook by
teachers
unfavorable
Importance of
Biology textbook
to
Evolution
instruction
Supplementary
materials

Textbook
information
presented in
instruction

integrates information
well
straightforward and
self-explanatory
good handouts, graphics
and ancillary materials
good treatment of
evolution, big ba%
organization of book
cursory treatment of
biological concepts
preference for textbooks
not approved by district
concepts poorly presorted

Internet, Channel One
CD-ROM, laso* disc
Human resources
Current events
Magazines, lab books
Field guides
Less (11)
Same Amount (5)

exclude c h ^ e r on
human evolution
combine three chapters
into one chapter
all textbook chapters on
evolution

More (2)
Scientific method (12)
Initial topic
from textbook

major part of LEAP
laboratory component
way of doing science
\findset for biology
Science fair projects

characteristics of life (3)
ecosystems (2)

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

232

Subjects were asked to indicate the appropriate curriculum placement for the
concept o f evolution. Sixty-one percent of subjects indicated they taught a specific unit
on evolution and integrated the concept throughout the remainder of the course.
Twenty-eight percent o f subjects taught a separate unit on evolution and chose not to
integrate the concept o f evolution throughout the course.
Seventy-eight percent of interview subjects assessed their academic training as
inadequate for the concept of evolution. Explanations included the lack of college
courses addressing evolutionary theory, cursory treatment of evolution by c o llie
professors, and insufficient courses addressing evolutionary theory. Twenty-two
percent o f interview subjects judged their academic training as adequate for the concept
of evolution citing professors utilizing evolution as an underlying theme in biology,
specific college courses addressing evolution and geological or related college courses.
T aynnnm y

n f Influence ofReligious Beliefs

Table 5.24 shows the taxonomic analysis (Spradley, 1979) of the influence of
teachers’ religious beliefs, students’ religious beliefs, parents' religious beliefs and
competing theories on the understanding of evolutionary theory. Thirty-five percent of
interview subjects indicated that evolution conflicts with their personal religious beliefs.
Subjects citing their rejection of evolution based on religious beliefs explained their
action based on their uncertainty regarding explanatory power of evolution, belief in
creationism, and personal conflict between religious and scientific training. Sixty-five
percent o f interview subjects indicated that evolution did not conflict with religious
beliefs. Belief in evolution was based upon scientific evidence for evolution, personal
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interpretation of scripture readings of the Bible, training as a scientist, and belief that
God is involved in evolution.
Table 5.23
Taxonomy o f Evolution as Unifying Theme of Biology Based Upon Importance of
Evolutionary Theory, Concepts Central to Understanding Evolution, Curriculum
Placement of Evolution and Adequacy of C o llie Training- Interviews
utility in explaining dbange
overtime
crucial for students to
syndiesize and integrate
Importance of
biological concepts
evoluticmaiy tiieory role in demonstrating
to biology
Interrelatedness of organisms
Biology incomprdiensible
Without understanding of
Evoluticm
Change over time
Fossil reœrd

Influenced by

Concepts central to
understanding of
evolution

Curriculum
placement for
evoluticm

Evolution as a
unifying dieme of
biology

Adequate training
Beliefbased upcai
college training
in evohiticmary
dieoiy
Inadequate training

Natural selecticm
Charles Darwin
F^roductive/geographical
Isolation
homologous/analogous
structures
separate unit
integrated dirougfaout
course of biology
separate unit and integrated
throughout course
specific cmllege courses
addressing evoluticm
professors utilizing
evoluticm as an underlying
tiieme of biology
geological or related
college courses
No courses addressing
evoluticmary theory
cursory treatment of
evoluticm by college
professors
insirfBci a i t number of
courses addressing
evoluticmary theory
personal religious beliefe
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All interview subjects indicated that religious beliefs of students were
challenged by evolutionary theory. Subjects were asked to indicate how they were able
to deal with student religious beliefs. The following strategies were utilized: discussing
topic one-on-one, presenting a balanced treatment of creationism and evolution,
stressing that evolution was just a theory, continuing discussions outside the classroom,
permitting student forums for competing viewpoints, discussing the nature of science,
and presenting evidence for evolutioiL
Forty-seven percent of interview subjects indicated that parental attitudes have
an effect on whether they would teach evolution. Subjects indicated a reluctance to
have parental conq)laints issued to the school administration or school board regarding
their selection of topics to be included in biology. The religious element of the
community was identified as an element capable of determining what biological
concepts could be taught to students. Fifty-three percent of subjects indicated that
parental attitudes had no effect on whether they would teach evolution. Subjects
reported that they were prepared to support their position on anything taught or
maintained an open classroom where parents were always welcome.
Students’ religious beliefs are additionally affected by competing theories about
the origin of life. Subjects were asked to identify other ways in which students
understand or explain the origin of life forms. Eighty-eight percent of subjects reported
that students mentioned creationism, and 12 percent mentioned extraterrestrial origin as
ahemative theories for the development of life forms. Subjects reported students
believing in evolution but holding that God was responsible.
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Table 5.24
Taxonomy of Influence o f Teachers’ Religious Beliefs, Students’ Religious Beliefs,
Parents' Religious Beliefs and Competing Theories on Understanding of Evolutionary
Theory. Interview

Belief in evolution
based upon
of teachers
influenced
by
Rejection of
evolution based upon

Religious
Beliefs

of students
challenged by
evolutionary
theory

Mediated by teachers
through

Yes (8)
of parents affect
the teaching of
evolution
No (9)

of students
influenced by

competing theories

scientific evidence for evolution
scientific training
religious training
personal interpretation of
scripture readings of bible
training as a scientist
God involved in evolution
takes God out of picture
belief in creationism
conflict between religious
and scientific training
uncertainty regarding
explanatory power of evolution
God is author of evolution
one-on-one discussions
presenting balanced treatment
for evolution and creationism
stressing that evolution was
“just a theory”
discussion outside of classroom
stressing nature of science
forum allowing varying views
parents complain to
administration/school board
due to religious element in the
community
open classroom and parents
welcome at any time
prepared to support position
on anything taught
creationism
extraterrestrial
God’s will
evolution directed by divine
being
evolutionary theory
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Taxonomy o f Factors Tnflnencin^ What Is Taught in Biology
Taxonomic analysis (Spradley, 1979) of the role o f teacher training programs,
factors influencing what is taught, and responsibility for determining what is taught in
terms of decisions regarding topics selected for discussion in biology is shown in Table
5.25.

Foity-seyen percent of interview subjects reported that district curriculum
documents determine biology topics included for discussion, 29 percent reported that
the individual classroom teacher determines the topics in biology and the remainder of
subjects reported that topics were determined by a committee of science teachers,
science supervisors, or LDE Science Frameworic documents.
Subjects reported that the quality of their teacher-training programs contributed
to their decisions r%arding what topics were chosen for inclusion in biology.
Comments by subjects regarding ways to strengthen teacher-training programs included
strengthening the curriculum o f lower-level biology courses, integration of biological
courses with earth science, and m andatât evolution courses for science teacher majors.
Additional recommendations for modifying teacher-training programs include strong
emphasis on professional development, providing sensitivity training for teachers,
alternative strategies to religious beliefs of students, practical application activities for
evolutionary concepts, techniques to counter student apathy, and mentoring programs
for biology teachers.
Taxonomv o f District-Related Support for Evolution Instruction
Taxonomic analysis (Spradley, 1979) of district-related support for evolution
instruction in terms of curriculum guides, evidence for school district support, principal
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support and school board written policies concerning evolution is shown in Table 5.26.
All subjects reported that the school district had in place a curriculum guide for biology
or utilized the LDE Science Frameworics as the curriculum document. Subjects
reported that local biology teachers, parents, administrators, and university
representatives served on curriculum writing teams.
Table 5.25
Taxonomy of Role of Teacher Training Programs, Factors Influencing What Is Taught
and Responsibility for Determining What Is Taught in Terms o f Decisions Regarding
Topics Selected for Discussion in Biology: Interviews
Science supervisors
Individual classroom teachers
determined

Topics
chosen for influenced
discussion
in biology

District curriculum documents determine
determine biology topics
Committee of science teachers
U )E Science Framework
strengthening lower level
biology courses
which could
strengthened mandating evolution courses
for science teacher majors
requiring comparative
anatomy
quality of
teacher
sensitivity training
training
practical application activities
programs
for evolutionary concepts
which could
modified to improved teaching strategies
for evolutionary concepts
include
mentoring programs
sessions to combat student
apathy
alternative strat^ es to
religious beliefs of students
teacher preferences
adopted textbook
needs of science department
student interest/abilities
exit test
needs of other biology teachers
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Thirty-one percent of interview subjects indicated that their school districts
provided support for the teaching of evolution. Support was identified as workshops
presenting evolution as Actual, books and videotapes, and adoption of a course syllabus
for biology. Seventy-six percent of interview subjects reported no district support for
evolution instruction.
Twenty-nine percent of interview subjects reported that they received support
fi'om their principal for the teaching of evolutioiL Support was provided in the form of
autonomy for the classroom teacher to daermine curriculum topics and financial
support for the purchase o f science equipment.
Taxonomv of Knowledge of Legal Ts.«aies and Profes-sional Development
Table 5.27 shows the taxonomic analysis (Spradley, 1979) of professional
development of teachers regarding legal decisions concerning evolution, knowledge of
what can be taught legally, membership in professional organizations, and journals read
r%ularly. Seventy-eight percent of interview subjects reported some knowledge of
legal decisions regarding the teaching of evolutioiL Subjects mentioned the Scopes
trial, Louisiana Equal Time Act, and the Epperson vs. Arkansas Supreme Court case.
Twenty-two percent of subjects had no knowledge of legal decisions regarding
evolution instructiorL
Regarding knowledge of what could legally be taught in biology, eighty-eight
percent of subjects had knowledge that currently all competing theories concerning the
origin of life could be discussed. Twelve percent of subjects reported that Acts and not
personal views could be discussed.
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Table 5.26
Taxonomy of District-Related Support for Evolution Instruction in Terms of
Curriculum Guides, Evidence o f School District Support, Principal Support and School
Board Written Policy: Interviews

District
curriculum
guides

written by

School
system support

Yes (4), in form
of

local biology teachers
parents
administrators
state policymakers
university representatives
science supervisors
committees of science
teachers
workshops presenting
evolution as factual
set of books and videotapes
syllabus requiring
coverage of evolution

No (13)
District initiatives
regarding
evolution
instruction

Yes (5), in form
of
Principal
support
No (12), in form
of
Yes (2), in form
of
Board policy
on evolution
instruction
No (15)

allows teacher to determine
what is taught in biology
money for science
equipment purchases
support erodes when
parents complain .
never addresses issue of
evolution publicly
statements in course
curriculum guides
informing parents that
evolution was taught
not presented itself as a
problem in parish
school board does not
want to deal with issue
might step on a few toes
with a written policy

Sixty percent of interview subjects reported membership in the National Science
Teachers Association or the National Association of Biology Teachers. Fifty percent of
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subjects additionally repotted membership in the Louisiana Science Teachers
Association or the Louisiana Association of Biology Educators.
Table 5.27
Taxonomy of Professional Knowledge/Development of Teachers R^arding Legal
Decisions Concerning Evolution, Knowledge of What Can be Taught Legally,
Membership in Professional Organizations and Journals Read Regularly; Interviews

Yes (14), such as
knowledge of
legal decisions
Regarding teaching
of evolution

Scopes trial
Louisiana Equal
Tune Act
Epperson vs. Arkansas
Supreme Court Case
litigation to force
equal time

No (4)

knowledge of what
can be taught
Professional
Knowledge or
Development

Yes (14), such as

evolution
creationism
equal treatment of
creationism &
evolution
scientific theories
defined by
Supreme Court
facts without
personal views

No (2)
National
Membership in
professional
organizations

professional
journals read
regularly

State
science education
specific
general interest
science
periodicals

NSTA
NABT
other
LSTA
LABE
other
Science Teacher
American Bioloev
Teacher
Discover
Scientific American
National Geoeranhic
Science News
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Componendal Analysis of Belief Regarding Scientific Validitv of
Evoludonarv Theory
A componendal analysis (Spradley, 1979) is a systemadc search for the
attributes (components of meaning) associated with cultural categories. Figure 5.28
shows the componential analysis of belief r^arding the scientific validity of
evoludonary theory. Belief in the validity o f evolutionary theory is influenced by such
variables as number of college courses including evolution, number of college hours in
biology, and adequacy of college training in evolutionary theory. Belief in the validity
of evolutionary theory directly influences decisions regarding curriculum placement for
evolution, amount of textbook information presented in instruction, emphasis on
evolution, and instructional time devoted to evolutionary theory.
Belief regarding the scientific validity of evolutionary theory was found to
reside along a continuum fi'om strong to weak to absent. Subjects identified as having
adequate college training in evolutionary theory were judged to possess strong belief in
the scientific validity of evolutionary theory. Subjects credited specific college courses
in which evolution was addressed, professors' treating evolution as an underlying
theme, or related c o llie courses as contributing fiictors to their strong belief in
evolution. Subjects identified as possessing inadequate college training were found to
possess weak belief or to totally lack belief in evolutionary theory. Subjects attributed
their inadequate training in evolutionary theory to college courses' filin g to address
evolutionary theory or college professors' providing cursory treatment of the theory of
evolution.
Belief in the scientific validity of evolutionary theory was related to belief in the
scientific evidence for evolution. Subjects in agreement with the evidence for change.
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fossil and radioactive dating evidence, and data suggesting that evolution serves as the
continuum to link all living things were found to possess strong belief in the scientific
validity of evolutionary theory. Subjects identified as having weak belief or lacking
belief in the scientific validity reported problems with the evidence for evolution. Gaps
in the fossil record and holes in evolutionary theory were identified as significant
obstacles to acceptance of evolution.
Belief in the scientific validity of evolutionary theory was found to relate to the
number of college courses in which the subject was specifically exposed to evolution.
Subjects reporting more than three college courses in which they were specifically
exposed to evolution were found to hold a strong belief in the scientific validity o f
evolutionary theory. Belief in the scientific validity o f evolutionary theory was judged
to be weak or absent for those subjects reporting fewer than three college biology
courses in which they were specifically exposed to evolutionary theory.
Number o f college hours in biology also influences belief in scientific validity of
evolutionary theory. Subjects identified as having a strong belief in the scientific
validity of evolutionary theory were found to possess more college hours in biology
than those subjects identified with weak or absent beliefs in evolutionary theory. The
number of college hours in biology was not as important as the number of college hours
in biology in which the subject was specifically exposed to evolution.
Belief in the scientific validity of evolutionary theory was related to the amount
of textbook information presented in classroom instruction. Subjects presenting more
or the same amount of information in instruction as was in the textbook were found to
possess strong belief in the scientific validity of evolutionary theory. Subjects
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identified with weak or absent beliefs in evolutionary theory presented less information
in instruction than was present in the textbook. These subjects preferred to exclude the
chapter on human evolution or combine all three chapters on evolution from the
textbook into one chapter.
Emphasis placed on evolutionary theory in classroom instruction was related to
belief r%arding scientific validity of evolution. Subjects emphasizing evolutionary
theory as the unifying theme of biology were identified as possessing a strong belief in
the scientific validity of evolutionary theory. Subjects providing only cursory treatment
to the emphasis of biology were identified with weak or absent belief in the scientific
validity of evolutionary theory.
Curricular decisions regarding placement o f evolution within the biology
courses were related to belief in the scientific validity of evolutionary theory. Subjects
possessing strong belief in the validity of evolutionary theory were found both to teach
evolution as a unit within the course and to integrate the concept throughout the
remainder of the course. Sulqects identified with weak or absent belief in the validity o f
evolutionary theory were more likely only to treat evolution as a separate unit.
Instructional time allocated to evolutionary theory was related to belief in the
scientific validity o f evolutionary theory. Subjects devoting from six to ten days of
instructional time to evolution are identified as having strong belief in evolutionary
theory. Subjects allocating five or fewer days to evolution were identified as having
weak or absent belief in evolutionary theory.
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Integrated
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Componential Analysis of Effect of Attitudes. District Policies and Teacher Training
Programs on the Teaching o f Evolution
Table 5.29 shows the componential analysis (Spradley, 1979) of the effect of
teacher beliefs, student and parent attitudes, school district policies, and teacher-training
programs on the teaching of evolutionary theory. The extent to which subjects provide
evolution instruction is related to attitudes of students, teachers, and parents. School
system decisions regarding support for evolution, biology textbooks selected for
adoption by the district, and written policy statements r^arding evolution also
contribute to the extent to which evolution instruction is provided by the subject.
Subjects holding a strong belief in the scientific validity of evolutionary theory
were found to contribute a positive effect on evolution instruction. Effect on evolution
instruction can be measured in terms of instructional time devoted to evolution
instruction, amount of textbook information presented in instruction, curriculum
placement for evolution and emphasis placed on evolutionary theory. Subjects
displaying a strong belief in evolutionary theory provided six to ten days of
instructional time for evolutionary theory, utilized the same amount or more
information on evolution than was presented in the textbook, emphasized evolution as a
unifying theme o f biology and integrated the concept throughout the course. Subjects
displaying weak or lacking belief in evolutionary theory provided five or fewer days of
instructional time to evolution, utilized less information on evolution than was present
in the textbook, taught evolution as a separate unit and taught evolution theory as
factual information only.
Parent attitudes concerning evolutionary theory may also influence evolution
instruction. Forty-seven percent of subjects reported that parental attitudes would
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influence their coverage of evolutionary theory. Complaints from parents to the school
administration or the school board about the teaching of evolutionary theory would
cause problems for most of the interview subjects. Subjects reported instances of
altering their coverage of evolution or electing not to teach evolutionary theory because
of parent complaints.
Student attitudes also produce an effect on evolution instructiorL Subjects
reported modifying the discussion of evolutionary theory or providing equal time for
conq)eting theories because o f student attitudes. Strategies employed by subjects to
confiont students with conflicting religious beliefs included stressing that evolution was
just a theory, enq)loying one-on-one discussion with students, presenting a balanced
treatment, and allowing a student forum for discussion of competing viewpoints
concerning the origin of life.
School system initiatives also produce an effect on evolution instructiorL
Seventy-one percent of subjects responded that their school principals did not provide
support for the teaching of evolutionary theory. Seventy-six percent of subjects
indicated that the school system did not provide any support for the teaching of
evolutionary theory. Eighty-eight percent of subjects reported that the school district
did not have a written policy concerning the teaching of evolutionary theory. Given
that evolution is a fundamental concept in biology, and one which has been historically
controversial, classroom teachers are receiving little support from local school systems.
Administrators and school boards operate without an adopted written policy statement

concerning the teaching of evolutionary theory. Subjects reported a belief that the
absence of an offlcial position statement on the teaching of evolutionary theory allows
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school principals and school boards to confiront the issue only when complaints arise.
Biology teachers are provided with district or state curriculum guide documents that
include discussion of evolutionary theory without a clear indication o f support fi’om
principals or the school board when complaints are lodged against the teaching of
evolutionary theory. The result can lead to biology teachers avoiding discussion of
evolutionary theory because they are uncertain of school system support.
Teacher training programs also affect evolution instruction provided by biology
teachers. Subjects reporting more than three c o llie courses in which they were
specifically exposed to evolution were fiDund to hold a strong belief in the validity of
evolutionary theory. Subjects having a strong belief in evolutionary theory were found
to allocate fiom six to ten days o f instructional time to evolution and to treat the concept
of evolution as the unifying theme o f biology. Subjects identified with weak or lacking
belief in the validity of evolutionary theory reported teacher-training programs notably
lacking in evolution-specific courses. The resulting lack o f training was evident in the
lower emphasis on evolutionary theory and instructional time allocated to evolution.
Emphasis on evolutionary theory also influences the quality of evolution

instruction. Subjects identified as providing cursory treatment for evolutionary theory
were found to teach evolution as "just" a theory, information that students should know
even if they did not accept it, or a competing theory regarding the origin o f life.
Subjects stressing evolutionary theory as a unifying theme o f biology integrated the
concept throughout the course, utilized the tectbook chapters on evolution fi>r
instructional material, and allocated sufficient instructional time for students to achieve
an adequate understanding of evolutionary theory.
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CHAPTER 6
SUMMARY, CONCLUSIONS AND IMPLICATIONS

Science is arguably one of the greatest achievements of human culture.
However, Wolpert’s thesis in The Unnatural Nature of Science contends that “Science
has never been more successful nor its impact on our lives greater, yet the ideas of
science are alien to most people’s thoughts” (Wolpert, 1992, p. ix). In fact, the
development of an adequate understanding of the nature of science continues to be
advocated as a desired outcome of science instruction (National Academy of Sciences,
1998).
The seriousness of the crisis in science education gained population attention in
1983 after publication of A Nation At Risk (National Commission on Excellence in
Education, 1983). Its conclusion that “the educational foundations of our society are
presently being eroded by a rising tide of mediocrity that threatens our very future as a
nation and as a people,” galvanized this nation to action. In the years after the
publication of A Nation at Risk, several major documents have been released that
describe what students should know and be able to do as a result of their instruction in
the sciences. These include Teaching About Evolution and the Nature o f Science
released by the National Academy of Sciences in 1998, the National Science Education
Standards, released by the National Research Council in 1996, A Frameworkfor High
School Science Education released by the Scope, Sequence, Coordination project of the
National Science Teachers Association in 1996, the Benchmarksfor Science Literacy
released by the American Association for the Advancement of Science in 1993, and
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Developing Biological Literacy released by the Biological Sciences Curriculum Study
in 1993.
These documents agree that ‘teaching biology in an effective and scientifically
honest manner requires classroom discussions and laboratory experiences on evolution
(Alters et al., 1995, p.4), and provide support for the inclusion o f evolution in high
school biology.
At the outset, the goals of my research included describing the current
implementation o f evolution instruction in Louisiana public schools and assessing
teacher attitudes toward biological evolution. I did not set out to prove a particular
perspective, but rather to collect baseline data regarding the status of evolution
instruction in Louisiana public high school biology classes.
Research Design
To collect the necessary data, a 58-item questionnaire was developed for this
study and administered by mail to public high school biology teachers in Louisiana.
Respondents were assured that responses would be confidential and anonymous. The
initial m a ilin g o f605 questionnaires plus two foUow-up mailings to non-respondents
resulted in a 64 percent return rate and was considered representative of the population
as indicated by statistical analysis of the non-responding sample. The number of
returned questionnaires represents 50 percent of aU individuals teaching high school
biology during the 1997-98 school term in Louisiana. Open-ended interviews were
conducted with 18 Louisiana high school biology teachers in order to verify information
and uncover personal meanings held by the participants. NCnimums of two interviews
were conducted in each geographical region of Louisiana represented by LDE regional
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service centers. Transcripts from audiotaped interviews formed the main body of
qualitative data. The data from the questionnaire and the interviews were cat^orized,
analyzed, and tabulated with respect to the research questions. The Pearson productmoment correlation was used for statistical analysis o f quantitative data. Triangulation
of quantitative and qualitative data strengthened data analysis.
Trianpiilation nfTlata

Triangulation (Spradley, 1979; Patton, 1990) provides for mixing quantitative
and qualitative methods o f analysis. Triangulation consists of comparison of data
derived from some kind of quantitative method with data derived from some kind o f
qualitative method to identify emerging themes. Patton (1990) describes a kind o f
triangulation termed “Methods Triangulation” which seeks to check out the consistency
of findings generated by different data-coUection methods. Triangulation of
quantitative and qualitative data strengthens the data analysis process and helps
overcome the intrinsic bias from single-method and single-theory studies (Patton,
1990).
Profile of Louisiana High School Bioloev Teachers: Survev
Instrument - hïterviews Comparison
What is the profile o f public high school biology teachers in Louisiana in terms
of various demographic variables? Statistical analysis o f questionnaire data and
analysis of transcriptions from biology teacher interviews, regarding profile of
Louisiana high school biology teachers, verified that the data sets were comparable.
The data confirmed that Louisiana public high school biology teachers report being
predominantly certified in biology. The quantitative data confirmed that 91 percent of
survey respondents reported being certified in biology. Analysis of interview data

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

252

found that 94 percent of subjects were certified to teach high school biology. Fiftyeight percent of survey respondents were female, whereas 83 percent of interview
subject were female.
In terms of academic level as indicated by highest degree reported by survey
respondents, 63 percent indicated a bachelor’s d^ree, 20 percent had earned a master’s
d^ree, 14 percent a master’s degree plus 30 graduate hours, and two percent reported
earning a specialist or doctorate. Interview subjects reported SO percent with a
bachelor’s degree, 20 percent with a master’s degree, 20 percent with a master’s degree
plus 30 graduate hours and six percent reporting an educational specialist degree.
In terms of age, quantitative data showed 18 percent were between 22 and 30
years of age, 33 percent between the ages of 31 to 39,27 percent were between 40 and
48 years of age, and 22 percent were over 49 years of age.
Twenty-nine percent of survey respondents had taught high school biology from
one to five years, 28 percent from six to ten years, 14 percent from 11 to 15 years, 13
perçoit from 16 to 20 years, and 16 percent for more than 21 years. Twenty-eight
percent of interview subjects had taught from one to five years, 33 percent from six to
ten years, 22 percent from 11 to 11 to 15 years, and 16 percent had taught biology more
than 20 years.
Fifteen percent of survey respondents reported taking no college courses in
which they were specifically devoted to evolution, 54 percent had completed one to two
college courses in evolution, 19 percent had completed between three to four college
courses in evolution and 12 percent had completed five or more college courses in
evolution. Data for interview subjects reflected that 33 percent reported no college
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courses in evolution, 11 percent had completed one to two courses in which evolution
was discussed, 33 percent had taken three to four college courses in evolution, and 23
percent had taken five or more college courses in which evolution was discussed.
Thirty-four percent of survey respondents reported earning between 13-19 hours
in biology, 19 percent between 20-26 hours, 14 percent between 27-33 hours, and 28
percent reporting more than 33 hours. Interview subjects reported significantly more
college hours in biology than survey respondents. Eighteen percent reported between
20-26 hours, 18 percent between 27-33 hours, and 64 percent more than 33 hours.
Thirty-three percent of respondents reported teaching at high schools with
enrollment of 1,100 and over. Twenty percent taught in schools with emollment
between 801 and 1,100,18 percent taught in schools with enrollment between 501 and
800, 22 percent taught in schools with enrollment between 201 and 500, and 6 percent
in schools with enrollment o f200 students or less.
Data were also obtained regarding community size represented by the
respondent. Nine percent of respondents reported teaching in communities with
population of less than 1000 individuals, 25 percent in communities with population of
1.000 to 5,000 individuals, 23 percent in communities with population o f5,000 to
20.000 individuals, 17 percent in communities with population o f20,000 to 50,000
individuals and 26 percent in communities with more than 50,000 individuals.
Analysis of quantitative and qualitative data regarding profile of Louisiana
biology teachers verifies that the data sets are comparable. Louisiana public school
biology teachers are predominantly female, certified in biology, possess a bachelor’s
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d%ree, report fewer than ten years teaching biology, and acknowledge fewer than three
coH%e courses in which they were specifically devoted to evolution.
Relationship Between Teachers' Demographic Variables and Allocation of
Instructional Time to Evolutionarv Theory
Is there a significant relationship between teachers' demographic variables and
their allocation of instructional time to evolutionary theory? The quantitative data show
those teachers holding greater than a bachelor’s d%ree allocate more time to
evolutionary theory than teachers possessing a bachelor’s degree only. Fifty percent of
teachers holding greater than a bachelor’s d%ree allocated five or fewer hours of
instructional time to evolutionary theory as compared to 66 percent o f biology teachers
holding a bachelor’s degree only.
A relationship was also identified between survey respondents with three or
more c o llie courses in which evolution was discussed and their allocation of
instructional time to evolutionary theory. Fifty-six percent of teachers reporting three
or more college courses in vdiich evolution was discussed allocated more than five class
periods to evolutioiL Thirty-three percent of teachers with fewer than three college
courses in which evolution was discussed reported allocating more than five hours of
instructional time to evolution. By contrast, 43 percent of teachers with more than three
college courses in which evolution was discussed allocated less than five class periods
to evolution as compared to 67 percent of teachers with less than three college courses
in evolution.
The disparity in instructional time devoted to evolution instruction also
correlated highly with number of college hours in biology. Forty-seven percent of
teachers with more than 20 college hours in biology allocated more than five class
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periods to evolution instniction. Twenty-eight percent of teachers with fewer than 20
college hours in biology allocated more than five class periods to evolution instruction.
Statistical analysis confirmed significant correlation between instructional time
devoted to evolutionary theory and respondents’ credit hours in biology, respondents’
number of c o llie courses specifically devoted to evolution and school enrollment. The
demographic variables o f gender, years since respondents’ last college course in the
biological sciences, years teaching biology, and community size showed no significant
relationship to instructional time devoted to evolutionary theory.
The qualitative data obtained fi’om the subject interviews showed that 66 percent
of subjects reporting a bachelor’s d%ree as well as subjects reporting greater than a
bachelor’s degree allocated five or fewer class periods to evolutionary theory. Analysis
of quantitative and qualitative data confirms that 50 percent or more of Louisiana
biology teachers regardless of degree earned allocate five or fewer class period to
evolution instructiotL
The qualitative data fi-om subject interviews showed that 70 percent of subjects
reporting fewer than three coll%e courses in which they were specifically devoted to
evolution allocated five or fewer hours of instructional time to evolutionary theory.
Analysis of quantitative and qualitative data regarding individuals reporting less than
three college courses in which evolution is specifically discussed shows that 60 percent
of Louisiana biology teachers allocate fewer than five class periods to evolution
instruction.
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B iology Teachers' Acceptance o f Evolutinnarv Thenry

What is the status of Louisiana biology teachers' acceptance of evolutionary
theory? The quantitative data show that 84 percent of survey respondents agreed that
the theory of evolution has a valid scientific foundation, ten percent reported “Not Sure”
regarding scientific validity, and six percent reported that the theory of evolution is not
scientifically valid.
R^arding the emphasis placed on evolution instruction, 77 percent of survey
respondents reported moderate-to-strong enq)hasis for evolution instruction. Twentythree percent of respondents reported little or no emphasis on evolution instruction.
Interview subjects were asked whether they thought that evolutionary theory had
a valid scientific fijundation. Sixty-one percent of interview subjects were judged to
possess strong belief in the scientific validity o f evolution, 22 percent were rated as
“Not Sure” and 17 percent reported no belief in the scientific validity of evolution.
Eighty-seven percent of interview subjects were rated as providing moderate to
strong emphasis on evolution instruction. Thirteen percent of interview subjects
reported little or no emphasis on evolution instruction.
Quantitative and qualitative analysis o f Louisiana biology teachers' acceptance
of evolutionary theory suggests that a majority of teachers hold that the theory of
evolution is scientifically valid and rated their emphasis on evolution as moderate to
strong.
Rftlatinnship Between Teachers' Acceptance of Evolution and Allocation of
Tnstmctinnal Time to Evolutionary Theory

Is there a significant relationship between teachers' acceptance of evolution and
their allocation o f instructional time to evolutionary theory? The quantitative data show
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that 43 percent of teachers indicating that evolution was scientifically valid allocated
more than five class periods to evolutionary theory. Seventy percent of teachers
indicating that evolution was not scientifically valid allocated fewer than five class
periods to evolutionary theory.
Instructional time allocated to evolutionary theory was also compared to teacher
emphasis on evolution instruction. Forty-eight percent of biology teachers indicating
moderate or strong emphasis on evolution instruction allocated more than five class
periods to evolutionary theory as compared to 14 percent of biology teachers indicating
little or no emphasis on evolutionary theory.
Instructional time allocated to evolutionary theory was found to correlate with
teacher belief regarding scientific validity of evolution, emphasis on evolution
instruction and belief regarding evolution as an appropriate topic for high school
biology.
Bioloev Teachers' Acceptance of Creationism
What is the status of Louisiana biology teachers' acceptance of scientific
creationism? Twenty-four percent of survey respondents indicated that creationism has
a valid scientific foundation, 59 percent did not think that creationism was scientifically
valid, and 17 percent indicated “Not Sure” regarding the scientific validity of
creationism.
Fourteen percent of survey respondents indicated moderate to strong emphasis
on creationism instruction and 69 percent reported “Little” or “No” emphasis on
creationism instruction and 17 percent reported using creationism as an example of
nonscience
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Twenty-nine percent of respondents indicated that creationism should be
presented in high school biology. Sixty-Sve percent of Louisiana biology teachers
allocated no instructional time to creationism. Surveying teachers who indicated
providing instructional time to creationism showed that 27 percent allocated 1-30
minutes, 44 percent allocated 31 —60 minutes, and 29 percent allocated more than 60
minutes of instructional time to creationism.
Seventeen percent of interview subjects were found to possess strong belief in
the scientific validity of creationism. Belief was based upon the inability of
evolutionary theory to satis&ctorily explain change over time. Although interview
subjects were not specifically asked how much emphasis was placed on creationism
instruction, one subject commented ‘1 teach evolution because it is in the book and in
the curriculum guide. As I am teaching evolution, I try to poke as many holes in it as I
can. I think that evolution goes against everything that we teach in biology.” Subjects
also reported allocating equal time for competing theories and encouraging students to
accept evolution as just a theory.
The analysis of quantitative and qualitative data regarding emphasis on
creationism instruction strongly suggests that 30-40 percent of Louisiana high school
biology teachers believe that creationism is scientifically valid and 15-20 percent
allocate instructional time to discussions of creationism
Relationship Between Teachers' Acceptance of Creationism Theorv and
Allocation of Instructional Time to Creationism
The quantitative data show that teachers’ indicating that creationism is
scientifically valid allocate more instructional time to creationism. Fifty-two percent of
biology teachers indicating that creationism was scientifically valid allocated 31 or
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more minutes to creationism. Seventy-eight percent of biology teachers indicating that
creationism was not scientifically valid allocated no instructional time to creationism.
The comparison between biology teachers indicating “Moderate” to “Strong”
emphasis on creationism instruction and biology teachers indicating “Little” or “No”
emphasis on creationism instruction in their allocation of instructional time to
creationism reflected similar results. Forty percent of biology teachers indicating
moderate or strong emphasis on creationism instruction allocated more than 60 minutes
of instructional time to creationism as compared to five percent of biology teachers
indicating little or no emphasis on creationism. Similarly, twenty-five percent of
biology teachers indicating that creationism was appropriate for high school biology
allocated more than 60 minutes of instructional time to creationism. Seventy-eight
percent of biology teachers indicating that creationism was inappropriate for high
school biology allocated no instructional time to creationism.
Statistical analysis confirmed significant correlation between instructional time
devoted to creationism and respondents’ belief regarding validity of creationism,
emphasis placed on creationism instruction, and belief regarding creationism as an
appropriate topic for high school biology.
Status of the Teaching of Evolutionarv Theorv in Terms of Biology Teachers’
Opinions Regarding the Adequacy of Academic Training and Abilities of
Students to Understand the Theorv of Evolution
What is the status of the teaching of evolutionary theory in terms of biology
teachers’ opinions regarding adequacy of academic training? The quantitative data
show that 62 percent of survey respondents agreed that academic training was adequate
for teaching evolution. Sixty-eight percent of respondents had pursued twenty or more

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

260

college hours in biology, and 42 percent of respondents had taken three or more college
courses in which evolution was specifically discussed. Twenty-seven percent of
respondents indicated that their academic training was inadequate for teaching
evolution. Fifty percent of respondents had pursued fewer than twenty semester hours
in biology, and 88 percent had taken fewer than three college courses in which
evolution was specifically discussed.
Interview subjects were asked whether they acquired sufficient knowledge of
evolution in c o llie to teach evolution in their class. Twenty-two percent of interview
subjects judged their academic training as adequate, whereas 78 percent reported
inadequate training in evolution. Similar to the data obtained fi'om survey respondents,
interview subjects declaring that academic training was adequate credited specific
co llie courses in which evolution was discussed and college professors utilizing
evolution as a unifying theme in biology. Subjects reporting inadequate training also
attributed insufficient number of college courses addressing evolutionary theory and
cursory treatment o f evolution by college professors.
Fifty-two percent o f respondents agreed that all Louisiana students were capable
of understanding the theory of evolution. Fifty-seven percent o f respondents disagreeing
that all Louisiana students were capable of understanding the theory of evolution had
taken fewer than twenty hours in biology. Seventy-five percent reported taking less
than three college courses in which evolution was specifically discussed and S3 percent
stated that academic training was inadequate for teaching evolution.
Seventy-two percent of respondents stating that academic training was
inadequate for teaching evolution and disagreeing that all Louisiana students were
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capable of understanding evolution reported a Bachelor’s as the highest degree held.
Fifty-seven percent indicated taking fewer than twenty hours in biology and 75 percent
reported less than three courses in which evolution was specifically discussed.
Opinions of Bioloev Teachers Regarding Classroom Discussions and
Laboratorv Experiences on Evolution
What are the opinions of Louisiana biology teachers regarding classroom
discussions and laboratory experiences on evolution? After discarding the “Undecided”
responses, seventy-three percent of survey respondents agreed that teaching biology
requires classroom discussions and laboratory experiences on evolution. Twenty-seven
percent of respondents indicated that teaching biology could be accomplished without
discussing evolution.
Interview subjects were asked whether evolution was important in biology.
Eighty-eight percent indicated that evolution was important in biology because it is
crucial for students to synthesize and integrate biological concepts and its utility in
explaining change over time. Twelve percent of interview subjects indicated that
biology could be taught without mentioning evolution.
Analysis of quantitative and qualitative data regarding classroom discussions
and laboratory experiences on evolution reveals that approximately 75 percent of
Louisiana high school biology teachers indicate that biology requires clasroom
discussion on evolution. The data is less certain regarding what percent of biology
teachers indicate that teaching biology could be accomplished without classroom
discussions of evolution.
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Biology Teachers’ Opinions Repardinp Adegnary of Tnstmctinnal Time
Allocated for Evolution Instruction
Fifty percent of surv^ respondents indicated allocating sufficient instructional
time for students to achieve an adequate conception of evolutionary theory. Fifty-five
percent of survey respondents indicating sufficient instructional time to achieve an
adequate conception of evolution allocated more than 5.0 class periods to evolutionary
theory. By contrast, twenty-seven percent o f biology teachers reported allocating
insufficient instructional time for evohitioiL The data show that 81 percent of survey
respondents indicating insufficient instructional time to evolutionary theory allocated
fewer than five class periods to evolutionary theory. Interview subjects reported that an
average of 11 class periods would be required for students to achieve an adequate
conception o f evolution. In terms of actual number of class periods allocated for
evolution, subjects indicated six instructional periods.
Biology Teachers’ Opinions Regarding Curriculum Placement for Evolution
Thirty-six percent of respondents indicated that evolution should be taught as a
separate unit. Twenty-nine percent of respondents stated that evolution should be
integrated throughout the biology course and 35 percent indicated that the processes of
evolution should be both taught as a separate course and integrated throughout the
course of biology.
Forty-five percent of respondents stating that evolution should be taught as a
separate unit in biology indicated that academic training was adequate for teaching
evolution. Thirty percent of respondents agreed that all Louisiana students were
capable of understanding the theory of evohitioiL Fifty-five percent of respondents had
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fewer than 20 c o llie semester hours in biology and 79 percent had taken fewer than
three courses in which evolution was specifically discussed.
Twenty-seven percent o f interview subjects reported teaching evolution as a
separate topic. Sixty-one percent reported teaching evolution as a separate topic and
int^rating the concept through the remainder of the biology course.
Biology Teachers* Assessment of the Use of Textbooks to Enhance
Understanding of Evolutionary Theorv
What are the opinions o f Louisiana biology teachers’ regarding the use of high
school biology textbooks to enhance student understanding o f biological evolution?
Forty-two percent of survey respondents reported presenting the “Same Amount" of
information on evolution in the textbook as they actually present in classroom
instruction. Statewide, only 13 percent of biology teachers presented more information
on evolution in instruction than was presented in the textbook. Forty-six percent of
survey respondents reported presenting less information in instruction on evolution than
was covered in the textbook.
Regarding the extent to which survey respondents assess their biology textbook
coverage of evolution, seventy-four percent of biology teachers statewide indicate that
their textbook presents the “Right Amount” of information on evolution. Twenty
percent stated that textbook coverage of evolution was ‘Too Much.”
Fifty percent of respondents indicating that they presented less information in
their classroom instruction than was presented in the textbook stated that their academic
training was inadequate for teaching evolution and 76 percent had taken fewer than
three college courses in which evolution was discussed. Forty-two percent indicated
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‘Disagree” or “Strongly Disagree” r^arding their allocation of sufficient instructional
time for students to achieve an adequate conception o f evolution.
Seventy-nine percent of teachers providing less than five class periods of
instruction on evolution reported providing “Less” information on evolution than was
covered in the textbook. Seventy-seven percent of teachers providing the “Same
Amount” or “More” instruction on evolution than was present in the textbook reported
five or more periods on evolution instruction.
Qualitative data show that 28 percent of interview subjects reported presenting
the “Same Amount” o f information on evolution in the textbook as th ^ actually present
in classroom instruction, 11 percent presented ‘^ o re ,” and 61 percent reported
presenting less information in instruction on evolution than was covered in the
textbook. Subjects providing less information on evolution in instruction that was
present in the textbook either excluded the chapter dealing with human evolution or
reported condensing all chapters on evolution into one chapter.
Analysis of qualitative and quantitative data regarding use of high school
biology textbooks to enhance understanding of evolutionary theory suggests that
approximately 50 percent of biology teachers statewide are presenting less information
on evolution in instruction than was present in the textbook.
Bioloev Teachers’ Beliefs Repardinfy Tnmpatibilitv of Religious
Beliefs with Evolutinnarv Theorv
Do Louisiana teachers believe that the theory o f evolution is incompatible with
religious beliefs? Thirty-three percent of survey respondents indicated that the theory
of evolution was incompatible with religious beliefs. Forty-eight percent of respondents
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Stated “Disagree” or “Strongly Disagree” r^arding compatibility o f religious beliefs
with evolutionary theory.
Seventy-six percent of respondents indicating evolutionary theory conflicts with
religious beliefs had taken fewer than three college courses in which they were
specifically devoted to evohitioTL Forty-nine percent of respondents allocated sufficient
time for students to achieve an adequate understanding of evolution and 61 percent
rated academic training adequate for teaching evolution.
Interview subjects were asked whether it was their personal opinion that
evolutionary theory conflicts with religious beliefs. Approximately 50 percent of the
responses indicated that evolution conflicts with their personal religious beliefs.
Subjects cited such reasons as belief in creationism, personal conflict between religious
and scientific training, and uncertainty regarding explanatory power of evolutionary
theory.
Interview subjects were additionally asked to comment on effect of evolutionary
theory on the religious beliefs o f students. Subjects reported unanimous agreement that
students’ religious beliefs conflict with evolutionary theory. Strategies used by subjects
to deal with conflicting religious beliefs of students included independent instruction,
one-on-one discussions, balanced treatment for competing theories, and emphasizing
evolution as just a theory.
Analysis of qualitative and quantitative data regarding compatibility of religious
beliefs with evolutionary theory shows that approximately 40 percent of Louisiana high
school biology teachers are of the opinion that religious beliefs are in conflict with
evolutionary theory. The qualitative data suggests that a majority o f Louisiana public
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schools students also experience conflict between personal religious beliefs and
evolutionary theory.
School District Pressures on Teachers Regarding Kvolution Instruction
Are there administrative or school district pressures on Louisiana biology
teachers regarding evolution instruction? Statewide 14 percent of survey respondents
indicated that the school district had a written policy concerning the teaching of
evolution. Forty percent o f respondents were “Undecided” and 46 percent indicated
“Disagree” or “Strongly Disagree.” Respondents were also questioned whether
administrators in their school/district discouraged the teaching o f evolutioiL Six percent

of survey respondents indicated being discouraged by administrators from teaching
evolution. Sixty-nine percent of respondents disagreed that they had been discouraged
from teaching evolution by administrators.
Interview subjects were asked to indicate the extent of support provided by the
school district and building principal for the teaching of evolutionary theory,
^iproximately 25 percent of interview subjects reported receiving support for evolution
instruction either from the school system or the building principal. Analysis of subject
responses detected no instances of subjects being discouraged from teaching
evolutionary theory because of pressure from the school system or the building
principal.
Analysis of quantitative and qualitative data show that less than 10 percent of
Louisiana biology teachers report pressure from the school system or the building
principal regarding the teaching of evolutionary theory. Information regarding how
teachers are discouraged from teaching evolutionary theory was not available.
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Status o f E v o h itio T ia T v Theory in Terms o f Allocation o f Instructional
Time to F.vohrttnnary Concepts

What is the status of the teaching of evolutionaiy theory in terms of allocation of
instructional time to evolutionary concepts? Nineteen percent of survey respondents
allocated fewer than 2.5 class periods to evolutionary concepts, 41 percent allocated
from 2.5 to 5.0 class periods, 24 percent allocated from 5.01 to 7.5 class periods, and 16
percent allocated more than 7.5 class periods.
Analysis o f emphasis placed on evolution instruction showed that 90 percent of
respondents allocating more than five class periods to evolution instruction rated their
emphasis on evolution as “Moderate” or “Strong.” Seventy-four percent of respondents
allocating from 2.51 to 5.0 class periods to evolution instruction rated their emphasis on
evolution as “Moderate” or “Strong.” Fifty percent of respondents indicating “Little” or
“No” emphasis on evolution allocated less than 2.5 class periods on evolutionary
concepts.
The evolutionary concepts given the most emphasis by respondents were
Darwinian evolution, mechanics of evolution and evolutionary evidence. Nineteen
percent, 18.5 percent and 17.2 percent, respectively indicated that they allocated more
than 60 minutes to Darwinian evolution, mechanics of evolution and evolutionary
evidence. Eighty-one percent, sixty-nine percent, ninety-one percent, 75 percent and
eighty-one percent, respectively indicated that they allocated 30 or fewer minutes of
instructional time to adaptive radiation. Human evolution, Pre-Darwinian hypotheses,
Charles Darwin, and Geologic Time Scale.
Interview subjects were asked to indicate the amount of instructional time
devoted to evolutionary concepts. Sixty-seven percent of interview subjects reported
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allocated five or fewer days of instructional time to evolutionary theory, 33 percent
allocated fiom six to ten days of instructional time to evolutionary theory.
Qualitative and quantitative data confirm that approximately 60 percent of
Louisiana high school biology teachers allocate five or fewer days of instructional time
to evolutionary theory. The data suggests that fewer then 15 percent of Louisiana
biology teachers are allocating 7.5 or more days of instruction to evolutionary theory.
Status o f Creationism in Terms o f Allocation o f Tn.stnicrinnal Time

to Creationist Concepts
What is the status of the teaching of creationism in terms of allocation of
instructional time to creationist concepts? Sixty-five percent of survey respondents
allocated no instructional minutes to the teaching of creationism. Ten percent allocated
fewer than 30 minutes to creationism, 15 percent allocated from 31 to 60 minutes of
instruction, and ten percent of respondents allocated more than 60 minutes of
instructional time to creationism concepts. Approximately five percent of teachers
statewide reported allocating more than 30 minutes of instructional time to creationism
concepts.
Interview subjects were not specifically asked to indicate instructional time
devoted to creationism. One or more subjects did, however, imply that instructional
time was provided for competing theories. An interview subject from region three
commented, ‘T give them different viewpoints and ask them to make a decision on what
they believe.” It is therefore reasonable to conclude that the quantitative data accurately
reflects the instructional time allocated to creationism.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

269

Conclusions
Several conclusions can be drawn from the data and discussion included in the
previous two chapters.
1. Qualitative and quantitative data analysis showed that although teachers
endorse the study o f evolution in biology as important, instructional time
allocated to evolutionary theory is disproportionate with its status as a
central, unifying concept of science. Furthermore, the data suggest that
teachers’ knowledge base emerged as the most significant factor in
determining de^ee of classroom emphasis on evolutionary theory.
2. A majority o f Louisiana biology teachers taught evolution, but did not give it
comprehensive coverage as indicated by instructional time allocated to
evolutionary theory. If only those teachers allocating more than five
instructional periods are considered to be stressing evolutionary theory, 40
percent of Louisiana biology teachers stress evolution.
3. Although 92 percent of Louisiana biology teachers responded that evolution
should be presented in high school biology, only 52 percent indicated that all
Louisiana students were capable of understanding the theory of evolution.
4. Even when Louisiana biology teachers allocate instructional time to
evolutionary theory, many avoid discussion of human evolution. The
quantitative data show that only ten percent of biology teachers reported
allocating more than sixty minutes of instructional time to human evolution.
5. There was significant and positive correlation between emphasis placed on
evolution and college semester hours in biology and number of college
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courses in biology specifically devoted to evolution. The variables of
gender, years since respondents’ last college course in biological sciences,
years teaching biology, and school enrollment, showed no significant
relationship to instructional time allocated to evolutionary theory.
6. A majority o f Louisiana biology teachers indicated that teaching biology
requires classroom discussions and laboratory experiences on evolution, but
did not give it appropriate coverage as indicated by instructional time
allocated to evolutionary theory and reported use of hands-on laboratory
activities or alternative teaching practices to enhance understanding of
evolution.
7. There was significant and positive correlation between instructional time
allocated to evolutionary theory and emphasis placed on evolution
instruction, belief regarding scientific validity o f evolutionary theory, and
belief regarding evolution as an appropriate topic for high school biology.
8. The majority (74%) of Louisiana biology teachers report that their biology
textbook presents the “Right Amount” of information on evolution, while
approximately half (46%) report presenting “Less” information in instruction
on evolution than was covered in the textbook.
9. There was significant and positive correlation between instructional time
allocated to evolutionary theory and belief regarding adequacy of academic
training, personal assessment of capabilities of Louisiana students to

understand evolution and use of hand-on or alternative teaching strategies to
enhance understanding of evolutionary theory.
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10. A majority (77%) o f Louisiana biology teachers report moderate to strong
emphasis on evolutionary theory. It is noteworthy that only 50 percent of
teachers indicating strong emphasis on evolutionary theory also reported that
students were able to achieve the three benchmarks most closely aligned to
biological evolution; exploring experimental evidence that supports the
theory of the origin of life, recognizing the evidence for evolution and
discussing the patterns, mechanisms, and rate of evolutioiL
11. Louisiana biology teachers perceived greater pressure from community or
parental influences than from administrative or school district pressure
regarding the teaching of evolution or creationism.
12. The data regarding emphasis on creationism instruction strongly suggest that
30-40 percent of Louisiana high school biology teachers believe that
creationism is scientiflcally valid and 25-35 percent allocate instructional
rime to discussions o f creationism. Signiflcant variations were observed by

geographical regions.
13. Many Louisiana high school biology teachers hold extreme views on the
subject of creationism as a component of the high school biology
curriculum. Twenty-nine percent of the teachers surveyed indicated that
creationism should be taught in high school biology and at least 11 percent
of the teachers surveyed were currently allocating more than 60 minutes of
instructional time to creationism.
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Implications

The findings of this study have several implications, both for science teaching
and other science education research. These include (a) adequacy of biology teachers'
academic training, (b) role of evolutionary theory as a unifying theme of biology, (c)
methodological implications for effective classroom coverage of evolutionary theory
and (d) implications of the findings for further research.
Adequacv of Bioloev Teachers’ Academic Training
The first implication of the research is illustrated by the inadequate preparation
of high school biology teachers in Louisiana. Ninety-one percent of survey respondents
reported being certified in biology; however, only 62 percent of biology teachers
identified academic training as adequate for the teaching of evolution. Results obtained
in this study validated a significant and positive correlation between emphasis placed on
evolution and college semester hours in biology and number of college courses in
biology specifically devoted to evolutionary theory. Teachers’ knowledge base
emerged as the most significant 6ctor in determining degree of classroom emphasis on
evolutionary theory.
The data suggest a need for substantive changes in the initial training of biology
teachers. Thirty-five percent of certified biology teachers in Louisiana reported
pursuing fewer than 20 college hours in biology and 68 percent reported fewer than
three college courses in which evolution was specifically discussed. State policymakers
responsible for determining teacher certification and colleges and universities who have
the primary responsibility for the initial training of teachers hold the key to
strengthening the professional development opportunities of pre-service biology
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teachers. Fifty percent of survey respondents reported willingness to undergo additional
instruction about evolution in the form o f "in-service" training and/or summer seminars.
It is recommended that prospective and practicing teachers pursue science courses in
i^ c h they learn science through inquiry. Forty-two percent of Louisiana biology
teachers reported using hands-on laboratory activities to enhance student understanding
of evolutionary theory, while only 32 percerrt indicated using alternative teaching
strategies to enhance student understanding of evolutiorr The data clearly suggest that
Louisiana biology teachers &il to teach science through investigation and inquiry. The
current practice of traditional lectures to convey science content and belief that science
is a body of 6 cts and rules to be memorized must shift to a delivery system that
provides for greater understanding of the nature of science and scientific inquiry.
Biology teachers likewise must assume responsibility for their own professional
development. Fifty percent of Louisiana biology teachers surveyed indicated a
willingness to receive additional training about evolutionary theory. Similar sentiments
can be found in the National Science Education Standards (1996) call for teachers’
understanding in science to keep pace as science content increases and changes.
Evolutionarv Theory as a Unifying Theme of Bioloev

In spite of the fact that Sciencefo r AH Americans identified evolution as one of
the six common themes across all of the sciences, there is no pressure to regard
evolutionary theory as a unifying theme of biology in classroom instruction. Overall,
59 percent o f Louisiana biology teachers agreed that teaching biology requires
classroom discussions and laboratory experiences on evolution. Fifty percent of
respondents indicated allocating sufficient instructional time for students to achieve an
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adequate understanding o f evolution and 36 percent reported teaching evolution as a
separate unit in biology. Louisiana biology teachers clearly de-emphasize evolutionary
theory in high school biology classes.
Interview subjects likewise confirmed Louisiana biology teachers frequently
determine what is taught and the sequence in which it is taught Woddng independently
or as a group, biology teachers have considerable latitude to determine the sequence of
topics discussed in their science courses. Teachers fi'equently acknowledged the
availability o f district or state curriculum guides as well as documents such as the
National Science Education Sumdards (1996), and Benchmarksfo r Science Literacy
(1993). Subjects however reported no organized follow-up to assure that topics
included in curricular documents were included in classroom instruction. Thus,
national, state and district documents include evolution as a topic appropriate for
classroom discussion; however, the classroom teacher is afforded the professional
courtesy to determine what topics are emphasized.
Contributing to the de-emphasis of evolutionary theory, as a unifying theme of
biology, is the absence of clear directives by building administrators, curriculum
supervisors, and local school boards. Interview subjects reported that decisions
regarding the teaching of evolution were usually left to the classroom teacher. Subjects
volunteered that it was their belief that school boards did not choose to develop
directives regarding the teaching of evolution because the local boards did not want to
confront the creationism versus evolution controversy.
The data suggest that school administrators, science supervisors, local school
boards, state departments of education and federal agencies must articulate strong
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support for inclusion of evolutionary theory in biology instruction. Teachers 6ce
difficult choices in deciding what to teach in their limited time available. Over the last
six years, various major curricular documents have clearly articulated that all children
should understand the concept of evolution by natural selection, the evidence that
supports it, and the importance of evolution in understanding the natural world. The
inclusion of evolution in curriculum documents is not sufficient to ensure that
evolutionary theory is r%arded as a unifying theme o f biology in classroom instruction.
Biology teachers need clear support from building administrators, science supervisors,
school superintendents, and local school boards that the inclusion of evolutionary theory
will be supported.
Methodological Implications for Effective Coverage o f Evolution
Ninety-two percent of survey respondents held that evolution should be
presented in biology, 84 percent agreed that the theory o f evolution has a valid scientific
foundation and 77 percent reported moderate-to-strong emphasis for evolution
instructioa However, classroom practice did not reflect this support. Academic
preparation was shown to contribute significantly to emphasis placed on evolution
instruction. Statistical analysis confirmed significant correlation between instructional
time devoted to evolutionary theory and respondents’ credit hours in biology and
respondents’ number of college courses specifically devoted to evolution. Biology
teachers with fewer than three college courses specifically devoted to evolution and
teachers having fewer than twenty college hours in biology were shown to allocate
fewer hours of instructional time to evolutionary theory than those biology teachers
having stronger academic preparation. The seriousness of the inadequate preparation of
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Louisiana biology teachers is reflected in the instructional time devoted by biology
teachers to evolution instruction.
The survey data confirmed that 42 percent of respondents reported using handson laboratory activities to enhance student understanding of evolutionary theory.
Likewise, only 32 percent reported using alternative teaching practices such as field
trips, audio-visual aids, and guest speakers to enhance student understanding of
evolution.
Biology teachers reported relying on their high school biology textbook for
information regarding evolutionary theory. However, 41 percent reported presenting
the “Same Amount” and 46 percent reported presenting, “Less” information in
classroom instruction than was presented in the biology textbook. Textbook coverage
of evolutionary theory is clearly inadequate for the majority of biology teachers.
Teachers are therefore willing to receive additional training about evolution. Ninety
percent of respondents indicated a willingness to receive additional instruction about
evolution in the form of inservice training or summer seminars.
Improved methodological techniques for effective coverage of evolutionary
theory must be employed. Teacher training programs must strengthen preservice and
inservice training of biology teachers. It is recommended that all science teachers
receive additional training regarding evolution, the philosophy of science, and the
nature of science.
Implications of the Findings
Because various documents such as the Nationcd Science Education Standards
(1996), Benchmarksfor Science Literacy (1993), and Sciencefo r A ll Americans (1990)
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stress evolution as a guiding theme for high school biology, students entering these
classes must have a knowledge base upon which to build.
Baseline data collected regarding the current level of evolution instruction in
Louisiana public high school biology classes should be useful in many ways for
administrators, teachers, and researchers. Similar studies in such states as Ohio
(Zimmermann, 1987), Arkansas and Nfissouri (Roelfs, 1987), South Dakota (Tatina,
1989) and Texas (Shankar, 1989) validate that while the Louisiana data are alarming, it
is similar to earlier research findings. The research data suggest that approximately 30
percent of biology teachers in the surveyed states believe that creationism is
scientifically valid. Complicating the objective to achieve scientific literacy is the
allocation of five or fewer instructional days to evolutionary theory by ^proximately
50 percent of biology teachers in surveyed states.
Dobzhansky (1973) portrayed the centrality o f evolution to an understanding of
biology in the often-quoted statement: "Nothing in biology makes sense except in the
light of evolution." This study has provided detailed information on the coverage of
evolutionary theory in public high school biology classes in Louisiana. The data
suggest that instructional time allocated to evolutionary theory is disproportionate with
its status as a central, unifying concept of science. This study can serve as a basis for
further research that attempts to determine what is actually being taught about evolution
in today's classrooms.
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APPENDKA
STATEMENT FROM THE LIVINGSTON PARISH
SCIENCE/CURRICULUM COMMITTEE

September 26,1995

Recommendation —Reject creationism in the science curriculum and reject all words
and phrases that encompass creationism, intelligent design theory, abrupt appearance
theory, models of origins, scientific creationism, initial complexity, and any other topics
that confuse science and religion.
The Science Curriculum Committee rejects the teaching of creationism in the science
curriculum. This rejection should not be interpreted as anti-religious. This rejection is
based on educational and scientific considerations.
Science seeks to understand and gain knowledge about the natural world by observation
and experimentation. Science seeks to tell us only the ways of nature.
Science then is totally incapable of investigating the nonnatural, extranatural, or the
supernatural. Science cannot verify or refute the existence of the supernatural.
Statements or matters which address the nonnatural, extranatural, or supernatural are
appropriately addressed in the realm of philosophy or theology.
It is the consensus o f this committee that so called creationism theory does not fit the
definition of scientific theory and cannot be afBrmed through the use of the scientific
method. Therefore, it has no validity in the science classroom.
As science educators, we must be able to differentiate between science and religion and
view them as separate endeavors and ways of knowing. By keeping them separate in
our science classrooms, we retain the integrity of both.
This recommendation is offered in good 6ith with the e:q)ectation it will be accepted
and endorsed by both the Committee and the Full Board.
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APPENDIX B
RESOLUTION ADOPTED BY THE LIVINGSTON PARISH SCHOOL BOARD
ON NOVEMBER 16,1995

Move to allow the Livingston Parish School system to comply with BESE guidelines
relating to the teaching o f origins in a classroom setting. This motion will allow student
initiated discussions to take place concerning several different theories surrounding the
study of the origins o f life and subsequent historical and/or scientific interpretations of
data found in natural settings. These discussion periods should take place when the
classroom teacher feels it to be part of that day's teaching plan. The teacher should act
as a discussion fiicilitator/guide for the class. This motion recognizes the acceptance of
the Theory of Evolution within the scientific conununity. It further recognizes that the
study of evolution is in an ever-changing state and should be taught as a theory and not
scientific fact
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Appendix c
LOUISIANA BIOLOGY TEACHER SURVEY

T be e n d o a « d s u r v e y b a s b e e a d e v e l o p e d c o e s c a b l i s b b a s e l i n e d a c a p e r t a i n i n g t o cb e s t a t u s
o f e v o lu tio n i n s t r u c t i o n i n p u b l i c
i n L o u is ia n a . Y our re s p o n s e t o t n i s q u e s tio n 
n a i r e w i l l b e c o n f i d e n t i a l a n d a n o n y s m u s. T he q u e s t i o n n a i r e c a n n o t b e t r a c e d o r c o n n e c te d
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1 0 . Vfasc i s t h e e n r o l l a e a c i n t h e h i g h s c h o o l e h e x e y o u t e a c h ?
tw f to - r -

-

200

2 0 1 -5 0 0
5 0 1 -8 0 0
8 0 1 -1 .1 0 0
mor e c h a n 1 .1 0 0

1 1 . W hich o f t h e f o l l o w i n g a p p l i e s t o t h e s i z e o f t h e coammmicy i n w h ic h y o u r s c h o o l i s
lo c a te d ?
l e s s t h a n 1000 i n d i v i d u a l s
1 .0 0 0 t o 5 .0 0 0
5 .0 0 0 t o 2 0 .0 0 0
: 2 0 .0 0 0 t o 5 0 .0 0 0
m ore c h a n 5 0 .0 0 0
1 2 . I n d i c a t e t h e p a r i a h i n w h ic h y o u t e n c h .
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r Ib e r v ille
- Jackson
^ Je fferso n
— J e f f . D a v is

- " L a fa y e tte
r Z L a fo u r c b e
7 'L a S a l l e
7" L in c o ln
“ L i v in s s to n
3 M a d is e n
7* H o n t e u s e
—^ k a t c b it o c te s

7 S t . H e le n a
- Q m c b ita
rP ta q u a a in e s
7 P e i n te c a t^ a e
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7 te d k iv o r
S t M ary
7 tic b la n d
7 S t e in e
7 T a n g n M te s
7 S t . S em ard
S t . O ta rie s
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2 0 . Bow mMfh e m p h a s i s d o y o u p l a c e o n c r e a e i o n i S B i n s c r o c c i o a ?
S c x o o g e m p h a s is : I s t r e s s t h e t h e o r y o f c r e a t i o n i s m th r o u ÿ a o u t t h e c o u r s e a s t h e
p r in c ip le t h a t t i e s to g e th e r a l l a s p e c ts o f b io lo g y .
M o d e ra te e i^ p h a s is : I t e a c h a t l e a s t o n e u n i t a b o u t t h e t h e o r y o f c r e a t i o n i s m a n d
n e v e r a v o id u sa g e .
L i t t l e e m p h a s i s : I r a r e l y « e m - iw r i c r e a t i o n i s m e x c e p t i n r e s p o n s e t o s t u d e n t i n q u i r y .
BO e m p h a s i s : I n e v e r i n i t i a t e d i s c u s s i o n a n d a v o i d u s e o f t h e t h e o r y o f c r e a t i o n i s m
w henever p o s s ib le .
%
rrm rrfttr e s p h a s is : I u s e
r m - i a s a n e x a m p le o f n o n - s c i e n c e .
2 1 . S h o u ld c r e a tio n is m b e t a u g h t i n h i g h s c h o o l b io lo g y ?
Y es
z
Ho
2 2 . n»-rir«»n r h a o v a l a l o n g s i d e e a c h s t a t e m e n t w h i c h p r o v i d e s j u s t i f i c a t i o n
t o q u e s tio n *21.
M a rk a l l t h a t a p p l y .

fo r y our answ er
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e v i d e n c e f o r c r e a t i n n i am .................... z
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s u p p o rts
c r e a t i o n i s m a n d c o n t r a d i c t s e v o l u t i o n .................................... ...................z
( c ) C r e a t i o n i s m wnrt e v o l u t i o n a r e e q u a l l y v i a b l e s c i e n t i f i c
a l t e r n a t i v e s t o e x p l a i n i n g p r e s e n t l i f e f o r a » ..................................... z
(d) C r e a tio n is m i s r e l i g i o u s d o c t r i n e a n d s h o u l d n o t b e
t a n ^ x t i n s c i e n c e ................................................................................................................. Z
(e)
C re a tio n is m i s n o t b a s e d
on s c ie n tif ic
e v i d e n c e .......................z
(f)
T e a c h in g c r e a tio n is m h a s
b e e n d e c la re d
u n c o n s titu tio n a l
b y t h e O .S . S u p re m e C o u r t ............................................................................................Z
(a )
(b>

2 3 . I f y o u te a c h e v o lu tio n , w h at i n y o u r o p in io n i s
p la c e a m n t f o r th e p r o c e s s e s o f e v o lu tio n ?
ta u g h t a s a s e p a ra te u n i t ,
2 '
in t e g r a t e d th ro u g h o u t th e c o u r s e ,
b o t h ( a ) a n d (b ) c o m b i n e d .

th e a p p ro p ria te

I n ite m i s 2 4 t o 3 4 i n d i c a t e h o w s t r on g l y y o u a g r e e w i t h e a c h
(a)
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
Z
-

St r o n g ly A g re e ,

(b ) A g r e e ,

(c ) O n d e c id e d ,

(d )

c u r r i c u lu m

s ta te a m n t.

D is a g re e ,

(el

S t r o ng l y D i s a g r e e .

SA A
O
a c a d e m i c t r a i n i n g i s a d e q u a t e f o r t e a c h i n g e v o l u t i o n ................... 2
Z
Z
A l l L o u is ia n a s tu d e n ts a r e c a p a b le o f u n d e r s ta n d in g th e
Z
Z
t h e o r y o f e v o l u t i o n .................................................................................................................... :
I u s e h a n d s-o n la b o r a to r y a c t i v i t i e s (su c h a s n a tu r a l
s e l e c t i o n s i m u l a t i o n e x e r c i s e s , p o p u l a t i o n g ro w th ) t o
e n h a n c e s t u d e n t l e a r n i n g o f e v o l u t i o n ................................................................... 2
2
I u se a lte r n a tiv e te a c h in g s t r a t e g i e s su c h a s f i e l d t r i p s ,
a u d io -v is u a l a id s , an d g u e s t sp e a k e rs to en h an ce s tu d e n t
l e a r n i n g o f e v o l u t i o n ...............................................................................................................2 '
Z
2
T he th e o r y o f e v o lu tio n i s in c o m p a tib l e w ith r e l i g i o u s b e l i e f s . z
Z
2
G ra p h ic s in c lu d e d i n te x tb o o k s a r e h e l p f u l t o s t u d e n ts '
«nmpT-mhM wi rw, o f c o o c e p t s r e l a t e d t o e v o l u t i o n .............................................2
Z
Z
T e a o iin g b i o lo g y r e q u i r e s c la s s r o o m d i s c u s s i o n s a n d
l a b o r a t o r y e x p e r i e n o e s o n e v o l u t i o n .........................................................................2'
Z
2
I w o u l d l i k e a d d i t i o n a l ■ ■ T tgfm or-inn a b o u t e v o l u t i o n i n t h e
f o r m o f ’ i n - s e r v i c e * t r a i n i n g a n d / o r s u m m e r s e m i n a r s ........................... z '
~
Z
I a l l o c a t e s u f f i c i e n t i n s t r u c t i o n a l tim e f o r s tu d e n ts t o
a d i i e v e a n a d e q u a t e c on c e p t i o n o f e v o l u t i o n a r y t h e o r y ..............................
My s c h o o l / s c h o o l d i s t r i c t h a s a w r i t t e n p o l i c y c o n c e r n i n g
t h e t e a c h i n g o f e v o l u t i o n .................................................................................................... 2
Z.
2:
A d m n n i s t r a t o r s i n my s c h o o l / d i s t r i c t d i s c o u r a g e t h e
t e a c h i n g o f e v o l u t i o n .......................................................................................................................... 2
2
I f yo u te a c h b io lo g y , i d e n t i f y
B e a t h BIOLOGY
««./■ w iT ljm BIOIOGY
P r e n t i c e H a l l BIOLOCÏY
A d d i s o n w e s l e y BIOLOGY

SD
Z
:

T
_
2.

T
:
2

Z
2

'

2

2

th e t e x tb o o k (s) t h a t y o u u se :
Z
S c o t t F o re sm m n BIOLOGY
Z
B o l t MOOBKH BIOLOGY
Z
M e r r i l l BIOLOGY:
L IV 1B 6 SYSTEMS
Z:
O t h e r : ______________________

36.

How mmich o f t h e i n f o r m a t i o n o n e v o l u t i o n i n
in y o u r in s tru c tio n ?
Samm a i a o u n t

37.

To w h at e x te n t d o e s y o u r b io lo g y te x tb o o k p r e s e n t th e to p ic o f e v o lu tio n ?
TOO mnich
- J u s t th e r i g h t am ount
.. T o o l i t t l e
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P le a s e i n d i c a t e t h e e x t e n t t o v h i d i y o u b e lie v e y o u r s t u d e n t s know a n d a x e a b l e to do th e
f o l l o w i n g b y f i l l i n g i n t h e a p p r o p r i a t e c o a n w n t.
P ill in :
38.
39.
40.
41.
42.
43.
44.

(a) S tr o n g ly A g re e ,

(b ) A g r e e ,

(c ) D b d e c id e d ,

(d )

D i s a g r e e , (e )
SA A

E x p lo r in g e x p e r io s B a ta l e v id e n c e t h a t s i ^ p o r t s t h e t h e o r y
o f t h e o r i g i n o f l i f e — ..................................................................................................... I
R e c o g n i s i n g t h e e v i d e n c e f o r e v o l u t i o n ............................................................... 1
D i s c u s s i n g t h e p a t t e r n s , tm c h a m 's m s , a n d r a t e o f e v o l u t i o n ............... c
C l a s s i f y i n g o x g a n i s s s .............................................................................................................. 1
tv iM - iT 'j.f iB h iw g a a n n g t h e k i n g d o m s .............................................................................. 1
C o m p a r in g a n d c u o L r a s t i n g l i f e c y c l e s o f o r g a n i s m s ...................................... '
C o m p a r in g v i r u s e s t o c e l l s ............................................................................................... ...

S tro n g ly D is a g re e .
D
D
SD

1
_
_
1

.
1

.

_

:

Z

.

.

In q u e s tio n s 45 th r o u g h 5 5 , i n d i r a t e th e am ount o f i n s t r u c t i o n a l tim e d e v o te d t o th e
f o l l o w i n g t o p i c s d u r i n g t h e a c a d e m i c y e a r . M a rk t h e l e t t e r o f y o u r r e i ^ o o s e i n t h e s p a c e
t i i r f CO t h e q u e s t i o n .
P l e a s e n o t e t h a t t h e t o p i c s i n t h e p a r e n t h e t i e a l s a r e e x a m p le s o f
rh » m a jo r t o p i c s .
O se t h e f o llo w in g k e y f o r i n s t r u c t i o n a l tim e i n m in u te s ;
(a]
0 m in u te s
(c)
16 30 m in u te s
(e)
4 6 -6 0 m in u te s
(hi
1 -1 5 m in u te s
(d )
3 1 -4 5 a d n u te s
(f)
m o re t h a n 60 m in u te s
>60
4 5 . T he F o s s i l R e c o rd : ( e x : t r a n s i t i o n a l f o s s i l s , f o rm a ti o n o f
f o s s i l s , c a r b o n d a t i n g , r a d i o a c t i v e d e c a y ) ...............................................
4 6 . L a m a r c k ia n E v o l u t i o n : ( e x : u s e a n d d i s u s e , i n h e r i t a n c e o f
a c q u i r e d d i a r a c t e r i s t i c s ) ......................................................................................... .
4 7 . D a r w i n i a n E v o l u t i o n : ( e x : i i ia a a i d e s c e n t , n a t u r a l s e l e c t i o n ,
a n d a d a p t a t i o n ) .......................................................................................................................
4 8 . M e d ia n is m s o f e v o l u t i o n : ( e x : m t a t i o n s , r e c o m b i n a t i o n ,
g e o g ra p h ic i s o l a t i o n , r e p ro d uc t i v e i s o l a t i o n , g e n e t i c d r i f t ,
s p é c i a t i o n , f o u n d e r e f f e c t , g e n e f l o w ) ..........................................................
4 9 . A d a p tiv e R a d ia tio n :
( e x : f i n c h e s ) .....................................................................
5 0 . Himmn B v o l u t i a o : ( s x : e a r l y h o e d n i d s ) .............................................................
5 1 . P re -D a r w in ia n B y p o th e a e s : ( e x : H u tto n - g r a d u a l is m , L y e l l -

-------

5 2 . C h a r l e s D a r w i n : ( e x : V o y a g e o f BHS B e a g l e , T h e O r i g i n
o f S p e c i e s ) ...............................- ................................................................................................
5 3 . E v o l u t i o n a r y E v i d e n c e : ( e x : c o m p a r a t i v e a n a t o my .
embr y o l o g i e â l s i s d l a x i t i e s , c o n a x a t i v e b i o e f a e m i s c r y ,
________
L ogons
f o s s i l s , v e s t i g i a l o r g_ a n s , h o m o lo
goo o r g a n s ) ,
5 4 . G e o l o g i c T im e S c a l e : ( e x : E r a s , A g e o f E a r t h ) ................ .
5 5 . C r e a t i o n i s m : ( e x : y o u n g e a r t h , r e c e n t f l o o d s ) ................ .
56. C r e a tio n is m : ( e x : m ic r o e v o lu tio n v s . m a c ro e v o lu tio n ) .
5 7 . C r e a t i o n i s m : ( e x : i n t e l l i g e n t d e s i g n t h e o r y ) ....................

58.

__________
I n c l u d e a n Jy _ _ _ i e n t s y o u h a v e r e g a r d i n g a n y i t e m i n t l i i s q u e s t i o n n a i r e .
P l e a s e u s e t h „ ia a c k o f t h i s p a g e i f m o re s p a c e i s n e e d e d .

O nce o o e p l e t e d , t h e s u r v e y m ay b e r e f o l d e d a n d s e n t i n t h e r e t u r n
(p o s ta g e h a s b e e n p r e p a i d ) .
P le a s e m a il t h e e n c l o s e d c a r d s e p a r a t e l y a n d a t t h e sem e t im e

e n v e lo p e p ro v id e d

a s th e q u e s tio n n a ir e .

T he r e s p o n s e c a r d a l l o w s t h i s r e s e a r c h e r t o know w h i c h q u e s t i o n n a i r e s h a v e b e e n r e t u r n e d
w ith o u t i d e n t i f y i n g t h e q u e s t io n n a ir e w ith t h e r e s p o n d e n t.
s e r i a l 00001
■
± S i r - S c a n b y MEG 3 8 8 - 1 1 4 5

* 20

MS

g

p a g e 04

ReprocJucecJ with permission of the copyright owner. Further reproctuction prohibitect without permission.

■

APPENDIX D
LOUISIANA DEPARTMENT O F EDUCATION BENCHMARKS RELATED TO
BIOLOGICAL EVOLUTION

LS-H-Cl

Exploring experimental evidence that supports the theory of the
origin of life.

LS-H-C2

Recognizing the evidence for evolution.

LS-H-C3

Discussing the patterns, mechanisms, and rate of evolution.

LS-H-C4

Classifying organisms.

LS-H-C5

Distinguishing among the kingdoms.

LS-H-C6

Comparing and contrasting life cycles of organisms.

LS-H-C7

Comparing vimses to cells.
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APPENDIX E
LETTER OF REQUEST TO SCHOOL DISTRICT SUPERINTENDENTS

School District Superintendents;
I am interested in studying attitudes of high school biology teachers r%arding evolution
instruction during the 1997-98 school year. This selection was based upon the
American Association for the Advancement of Science (AAAS) publication of Science
fo r A ll Americcms (1990) that identified the concept of evolution as the major
conceptual theme of biology. Accordingly, the National Association o f Biology
Teachers (1995), an organization of science teachers, in a position statement on
teaching evolution stated that "Teaching biology in an effective and scientifically
honest manner requires classroom discussions and laboratory experiences on
evohitioiL” This study will constitute my dissertation research for the department of
Curriculum and Instruction at Louisiana State University.
The focus of this study will describe the current implementation o f evolution instruction
in Louisiana public schools and assess teacher attitudes toward biological evolution. A
58-item questioimaire and open-ended interviews with biology teachers will provide the
research data for the study. I have enclosed copies of the questionnaire and open-ended
interview questions for your review.
Louisiana State University has requested that I obtain permission fi'om school district
superintendents prior to mailing the questionnaire to the work location of public school
biology teachers. The enclosed School District Consent Form reviews the purpose of
the research study, description of the study, and assurances that comprise this study.
I assure you that the following conditions will be met:
1.
The participants are volunteers.
2.
Participants know that they have the freedom to withdraw at any time.
3.
The data collected will not be used for any purpose not approved by the
participants.
4.
The participants are guaranteed confidentiality.
5.
The nature of the activity will not cause any physical or psychological
harm to the participants.
6.
No students will be involved in any aspect of this research study.
The Louisiana Department of Education (LDE) adopted in May 1997 the Louisiana
Science Framework, which serves to guide the process of reforming science education
in this state. This Framework document outlines instructional content, teaching
methodologies, and assessment strat%ies necessary to prepare students to become
scientifically and technologically literate to fimction responsibly in the global
community of the 21st century. Biological evolution is identified as a major conceptual
theme of biology. For this reason, an understanding of biology is incomplete without
an understanding of evolution.
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Research is needed to describe and evaluate evolution instruction in Louisiana public
schools. The Louisiana Science Teachers Association (LSTA), Louisiana Science
Supervisors Organization (LaSSO), and the Louisiana Association o f Biology Educators
(LABE) have endorsed the research study.
I urge you to allow biology teachers in your school district to participate in the research
study. Please return the signed School District Consent Form in the self-addressed
envelope provided^
If you would like more information on this project in order to make your decision, or if
you want to discuss any questions or concerns you might have, please contact Donald
W. Aguillard (Home 318-981-8660 or Woric 318-984-2646) or my advisor Dr. Ron
Good (LSU 504-388-6867).
Thank you for your consideration.

Donald W. Aguillard
Doctoral Candidate, Science Education
Louisiana State University
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APPENDIX F
SCHOOL DISTRICT CONSENT FORM

Louisiap^» Statp TTniversitv-Baton Rouge Campus
Studv Title: An Analysis o f Factors Influencing the Teaching of Biological Evolution
in Louisiana Public Secondary Schools
Performance Sites: Public secondary school campuses of Louisiana
Investigators: The following investigators are available for questions at the following
phone access below.
Name:
Donald W. Aguillard
Dq)artment:
Curriculum & Instruction
Telephone Number (318) 981-8660
Email:
dona@globalreach.net
Purpose of Studv. The proposed research will describe and evaluate evolution
instruction in Louisiana public secondary schools. Specific questions to be addressed
include (a) What is the profile o f high school biology teachers in Louisiana in terms of
various demographic variables? (b) What is the status of the teaching of biological
evolution in terms o f allocation of instructional time? (c) What is the status of Louisiana
biology teachers’ acceptance o f evolutionary theory?
Description of the Studv: A cover letter will accompany the 58-item questionnaire
mailed to all Louisiana public high school biology teachers during the 1997-98 school
term. The cover letter will provide assurance that a l%ally authorized representative of
the school district has signed a School District Research Consent Form. A response
card will be enclosed to guarantee participant anonymity. The response card will be
returned separately and at the same time as the completed questioimaire. If the
respondent is willing to volunteer for an interview a designated space on the response
card will be provided for the name, address, and telephone number.
Upon receipt of a response card indicating willingness to participate in the interview
portion of the research, cards will be sorted according to geographical regions
designated by LDE R ^ o n a l Service Centers. Two participants fi’om each LDE
geographical region will be selected for participation in standardized open-ended
interviews.
A response card follow-up letter will notify the participant of selection for an interview,
to assure the participant that the selection was done on a random basis and not because
of any data which may have been contributed. Participants will sign an Interview
Consent Form prior to the interview.
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The open-ended interviews will be audiotaped and the researcher will perform all
transcriptions. Topics to be discussed include teacher’s educational preparation,
alternative conceptions, teaching methodology, and teaching tools. The interviews will
focus solely on educational practices and will not intrude into the personal lives of the
subjects. Participants may choose NOT to participate or withdraw from the interview at
any time without penalty.
Benefits: The study will not benefit the participant directly, but may benefit others by
establishing baseline data pertaining to the status o f evolution instruction in public
schools in Louisiana.
Risks: No potential risks to subjects anticipated. The proposed research will be
conducted in established educational settings, will focus solely on educational practices,
and does not intrude into the personal or fiunily lives of the subjects. The anonymity of
all subjects is guaranteed.
Right to Refuse Participants may choose NOT to participate or withdraw from the
study at any time with no penalty.
Privacv: The results of this study may be published. The privacy of participants will be
protected and the identity o f participants will not be revealed.
Release o f Information: All individual responses will remain anonymous. No materials
will be included in the study without permission from individual participants.
Signatures:

I understand that a 58-item questionnaire will be forwarded to the work address of every
biology teacher in my school district. Teachers may volunteer to participate in openended interviews at a location mutually agreeable to the participant and researcher.
The study has been discussed with me and all my questions have been answered. I
understand that additional questions regarding the study should be directed to
investigators listed above. I understand that if I have questions about subject rights, or
other concerns, I can contact the Vice Chancellor o f the LSU OflBce of Research and
Economic Development at (504) 388-5833. I agree with the terms above and
acknowledge I have been given a copy of the consent fonn.
Representative of D istrict_____________________ Date__________
T itle _____________________________________
School D istric t_____________________________
Invest%ator(s)_____________________

Date_
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APPENDKG
LETTER OF REQUEST TO INDIVIDUAL BIOLOGY TEACHERS

Louisiana Biology Teachers:
I am interested in studying attitudes o f high school biology teachers regarding evolution
instruction during the 1997-98 school year. This selection was based upon the
American Association for the Advancement of Science (AAAS) publication of Science
fo r A ll Americans (1990) that identified the concept of evolution as the major
conceptual theme of biology. Accordingly, the National Association of Biology
Teachers (1995), an organization of science teachers, in a position statement on
teaching evolution stated that “Teaching biology in an effective and scientifically
honest manner requires classroom discussions and laboratory experiences on
evolution.” This study will constitute my dissertation research for the department of
Curriculum and histruction at Louisiana State University.
The focus of this study will describe the current implementation of evolution instruction
in Louisiana public schools and assess teacher attitudes toward biological evolution. A
58-hem questionnaire and open-ended interviews with biology teachers will provide the
research data for the study.
A written request to your school superiirtendent foiled to secure consent to mail the
questiormaire directly to your work address. I have therefore enclosed a self-addressed
response card that may be used to request a questionnaire.
I assure you that the following conditions will be met:
1. Participants are volunteers.
2. Participants have the freedom to withdraw at any time.
3. Data collected will not be used for any purpose not approved by participants.
4. Participants are guaranteed confidentiality.
5. No students will be involved in any aspect of this research study.
The Louisiana Department of Education (LDE) adopted in May 1997 the Louisiana
Science Framework, which serves to guide the process of reforming science education
in this state. This Framework document outlines instructional content, teaching
methodologies, and assessment strategies necessary to prepare students to become
scientifically and technologically literate to frmction responsibly in the global
community o f the 21st century. Biological evolution is identified as a major conceptual
theme of biology. For this reason, an understanding of biology is incomplete without
an understanding of evohitiorL
Research is needed to describe and evaluate evolution instruction in Louisiana public
schools. The Louisiana Science Teachers Association (LSTA), Louisiana Science
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Supervisors Organization ÇLaSSO), and the Louisiana Association of Biology Educators
(LABE) have endorsed the research study.
I urge you to participate in the research study by returning the self-addressed response
card. Opinions o f biology teachers from your school district constitute an important
element of the research data.
If you would like more information on this project in order to make your decision, or if
you want to discuss any questions or concerns you might have, please contact Donald
W. Aguillard (Home 318-981-8660 or Work 318-984-2646) or my advisor Dr. Ron
Good (LSU 504-388-6867).
Thank you fiar your consideration.

Donald W. Aguillard
Doctoral Candidate, Science Education
Louisiana State University
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APPENDIX H
COVER LETTER TO LOUISIANA BIOLOGY TEACHER SURVEY
QUESTIONNAIRE

Dear Teacher
Enclosed is a questionnaire designed to collect data regarding several variables related
to the teaching of evolution in Louisiana. This study will constitute my dissertation
research for the department of Curriculum and Instruction at Louisiana State University.
The focus of this study wiU describe the current implementation o f evolution in
Louisiana public schools and assess teacher attitudes toward biological evolution. Your
participation will be a major focet of the study.
Your response is anonymous and carmot be traced. A response card is enclosed and it
should be returned separately and at the same time you return the completed
questionnaire. The response card allows me to know who returned a questionnaire so
that a follow up mailing will not have to be done. However, it does not allow me to tell
what specific questionnaire a specific individual returned.
The response card provides a mechanism to notify me of your willingness to participate
in informal interviews, which will occur at your convenience during the school year.
No materials will be included in the study without your permissioiL
All participation in this study is conq)letely voluntary and consent for
participation can be discontinued at any time. In appreciation for your participation,
copies of Proceedings of the 1992 Evolution Education Research Conference, hosted by
Louisiana State University, will be forwarded to the first fifty respondents. Teachers
participating in the interview phase of the research will receive a copy of the Journal of
Research in Science Teaching May 1994 Special Issue: The Teaching and Learning o f
Biological Evolution,
If you would like more information on this project in order to make your decision, or if
you want to discuss any questions or concerns you might have, please contact Donald
Aguillard (Home 318-981-8660 or Work 318-984-2646) or my advisor Dr. Ron Good
(LSU 388-6867).
Thank you for your consideration.

Donald Aguillard
Doctoral Candidate
Science Education
Louisiana State University
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APPENDIX I
RESPONSE CARD

Thank you for your participation in this study.
Please mail this card separately and at the same time as the
questionnaire.
This response card allows us to know which questionnaires have
been returned without identifying the questionnaire with the
respondent. This procedure assures anonymity and cuts the costs of
follow-up mailings of questionnaires.
Yes, I would like to participate in an interview. Contact me
at the address below.
Yes, I would like a copy of the data results.
Address

Name

Home Phone
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APPENDKJ
PARISHES SERVED BY REGIONAL SERVICE CENTERS

Region 1

Region 2

Region 3

Region 4

Jefferson
Orleans
Plaquemines
S t Bernard
St. Charles

East Baton Rouge
East Feliciana
Ibarville
Livingston
Pointe Coupee
S t Helena
S t Tammany
Tangipahoa
Washington
West Baton Rouge
West Feliciana

Ascension
Assumption
Lafourche
S t James
S t John
S t Mary
Terrdjonne

Acadia
Evangeline
Iberia
Lafayette
S t Landry
S t Martin
Vermillion

Regions

Region 6

Region?

Region 8

Allen
Beauregard
Calcasieu
Cameron
Jefferson Davis

Avoyelles
Grant
LaSalle
Natchitoches
Rapides
Sabine
Vernon
Winn

Bienville
Bossier
Caddo
Claiborne
DeSoto
Red River
Webster

Caldwell
Catahoula
Concordia
East Carroll
Franklin
Richland
Union
Jackson
Lincoln
Madison
Morehouse
Ouachita
Tensas
West Carroll
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APPENDIX K
LETTER OF REQUEST TO INTERVIEW PARTTCTPAffTS

Date
Dear
Our records indicate that you have agreed to participate in the interview portion of our
research project. The focus o f this study will establish baseline data pertaining to the
status of evolution instruction in Louisiana public schools. This study will constitute
my dissertation research for the department of Curriculum and Instruction at Louisiana
State University. Your name was selected through a random number selection
procedure. The selection was not done based on any data you may have contributed to
the research. Your participation in this study is completely voluntary.
This part of the study will consist o f one interview to be held at a convenient time and
place for you. The interview will be audiotaped. I will perform all transcriptions of
these materials. To insure confidentiality, all names, locations, and other identifying
characteristics will be changed. No materials will be included in the study without your
permission. You will be permitted to review all transcriptions and analysis resulting
firom the interview.
Again, participation in this study is completely voluntary and consent for participation
can be discontinued at any time. DTyou would like more information on this project in
order to make your decision, or if you want to discuss any questions or concerns you
might have, please contact Donald Aguillard (Home 318-981-8660 or Work 318-9842646) or my advisor Dr. Ron Good (LSU 388-6867).
Thank you.
Donald Aguillard
Doctoral Candidate,
Science Education
Louisiana State University
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APPENDIX L
INTERVIEW CONSENT FORM
Louisiana Statft TTniversitv-Baton Rouge Campus

Study Title:

An Analysis o f Factors Influencing the Teaching of Biological
Evolution in Louisiana Public Secondary Schools

Performance Sites: Public secondary school campuses of Louisiana
Investigators: The following investigators are available for questions at the
following phone access below.
Name:
Donald W. Aguillard
Department:
Curriculum & Instruction
Telephone Number (318) 981-8660
Email:
dona@globalreach.net
Purpose of Studv: The proposed research will describe and evaluate evolution
instruction in Louisiana prAlic secondary schools. Specific questions to be addressed
include: (a) What is the profile of high school biology teachers in Louisiana in terms of
various demographic variables?; (b) What is the status of the teaching of biological
evolution in terms of allocation of instructional time?; (c) What is the status of
Louisiana biology teachers’ acceptance of evolutionary theory?
Description of the Studv: Louisiana public high school biology teachers completi% a
58-item questionnaire may volunteer to participate in the interview portion of the
research study. A response card enclosed with the questionnaire will allow the
respondent to volunteer for an interview.
Upon receipt of a response card indicating willingness to participate in the interview
portion of foe research, cards will be sorted according to geographical regions
designated by LDE R ^ o n al Service Centers. Two participants fi~om each LDE
geographical region will be selected for standardized open-ended interviews.
A response card follow-up letter will notify foe participant of selection for a 60 minute
interview, to assure foe participant that foe selection was done on a random basis and
not because of any data which may have been contributed.
The open-ended interviews will be audiotaped and foe researcher will perform all
transcriptions. Topics to be discussed include teacher’s educational preparation,
alternative conception^ teaching methodology, and teaching tools. The interviews will
focus solely on educational practices and will not intrude into foe personal or 6mily
lives of foe subjects.
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Benefits: The study will not benefit the participant directly, but may benefit others by
establishing baseline data pertaining to the status of evolution instruction in public
schools in Louisiana.
Risks: No potoitial risks to subjects anticipated. The proposed research wiU be
conducted in established educational settings, will focus solely on educational practices,
and does not intrude into the personal or 6mily lives of the subjects.
Right to Refuse: Participants may choose NOT to participate or withdraw fi'om the
interview at any time with no penalty.
Privacv: The results of this study may be published. The privacy of participants will be
protected and the identity o f participants W l not be revealed.
Release of Information: All individual responses will remain anonymous. No materials
will be included in the study without permission fi'om individual participants.
Signatures

The study has been discussed with me and all my questions have been answered. I
understand that additional questions regarding the study should be directed to
investigators listed above. I understand that if I have questions about subject rights, or
other concerns, I can contact the Vice Chancellor of the LSU Office of Research and
Economic Development at (504) 388-5833. I agree with the terms above and
acknowledge I have been given a copy of the consent form.
Consent Signature_____________________________ Date

Investigator(s)________________________________ Date
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APPENDIX M
TEACHER INTERVIEW QUESTIONS

Evolution Instruction in Louisiana Public Schools
Teacher

Date

School______________________________________ City
The purpose o f this interview is to assess the current level of evolution
instruction in Louisiana public schools and assess teacher attitudes toward biological
evolution. This study is for research purposes only by this researcher and your
responses will not be connected in any way with your name or school without your
permission.
INTERVIEW QUESTIONS
Questions regardincr the taarher’s background and academ ic training:

1.

How long have you been teaching biology in your present position?

2.

How many years have you taught high school biology?

3.

What academic degrees do you hold?

4.

What are your areas of certification?

5.

How m a n y coU ^e semester hours in biology, both undergraduate and
graduate did you pursue?

6.

How many c o llie credit hours have you taken in which you were
specifically exposed to:
a

Evolution Instruction?

b.

Courses in which Nature o f Science and scientific
method were addressed?
Courses addressing History & Philosophy o f
Science.

c.
7.

Do you believe you acquired sufficient knowledge o f evolution in college to
teach it in your classes? If not, why not?

Questions repardinp the curricular placement o f evolution in the instruction process:

8.

What is the title of the biology textbook(s) you presently use?
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9.

What is the date of publication of the text(s)?

10.

How well do you like the textbook?

11.

Do you supplement the text with outside materials? Y
what kind of materials? If no, why not?

12.

Who is involved in determining what is taught and the sequence in which it
is taught?
Other teachers
_____
Interviewee only
_____
Administration
_____

13.

Does your school district have a curriculum guide for biology?

14.

Does the curriculum guide require the teaching of evolution?

15.

Who wrote the curriculum guide?

16.

Does your school/school district have a written policyconcerning the
teaching of evolution?

17.

If there is a policy, what is it?
or
If there is no policy on teaching evolution, do you know why there is not such a
policy?

18.

l^%h what topic or chapters do you usually begin the year?

19.

What factors influence the topics you select to emphasize in biology?

20.

Is the scientiflc method taught in one of the early topics either as a lab,
activity, or as class discussion? ff yes, why? If no, why not?

21.

Do you think that the theory of evolution has a valid scientific foundation?
If yes, why? If no, why not?

22.

How much emphasis do you place on evolution instruction?

23.

If you teach evolution, what in your opinion is the appropriate curriculum
placement for the process of evolution?
_____ Taught as a separate unit
Integrated throughout the course
Other _____________________________________________

24.

How much of the information on evolution in the textbook do you actually
present in your instruction?

Low I___ 2___ 3___ 4___ 5___ .Why?
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If yes,
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Same amount
More
Less
25.

What are the specific scientific concepts that are central to the student’s
developing
an understanding o f evolution?

26.

Besides evolution, vdiat are other ways in which students understand or e>q)lain
the
development o f life forms?

27.

Pertaining to time effectiveness, how long does it take to teach to an
acceptable d^ree o f mastery the concepts of evolution by natural
selection?

28.

How much instructional time do you devote to topics related to evolution?

29.

Do you use alternative teaching practices to enhance student undastanding of
evolutionary biology? If no, why not? If yes, what are some of these activities?

30.

Is it your personal opinion that evolution conflicts with religious belief? If yes,
why?
If no, why not?

31.
Has it been your e3q)erience that evolution conflicts with students’ religious
views?
32.

How do you deal with that?

33.

Is evolution important in biology? If yes, why? If no, why not?

34.

What could teacher education programs do to better prepare biology teachers for
classroom instruction on evolution?

35.

Does your school system provide any support for the teaching of evolution?
If yes, what kind?

36.

Does your school system hinder or discourage the teaching of evolution?
If yes, how?

37.

Does your principal provide support? If yes, what kind? If no, why not?
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38.

Do parental attitudes have any effects on whether you teach evolution? If yes,
what are these effects?

39.

Do student attitudes have any effects on whether you teach evolution? If yes,
what are these effects?

40.

Have you ever departed from school policy regarding the teaching of evolution.
If so, how?

41.

Have you ever altered your coverage of evolution in class because of external
influences o f any kind? ff yes, what were these influences? If no, why not?

42.

Are you familiar with any of the legal decisions regarding the teaching of
evolution in public schools?

43.

What is your understanding of what the law permits regarding the teaching of
evolution? The teaching of creationism?

44.

Are you a member of any professional organizations?
Would you name some?

45.

Do you do any regular reading on the subject o f biology? If not, why?
If so, what do you read?

Yes
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APPENDIX N
SPRADLEY’S DEVELOPMENTAL RESEARCH SEQUENCE

12.

Writing the ethnography

□
11. Discovering cultural themes

□
10.

Making a componential analysis

□
9. Asking contrast questions

□
8.

Making a taxonomic analysis

□
7. Asking structural questions

□
6. Making a domain analysis

□
5. Analyzing ethnographic interviews

□
4.

Asking descriptive questions

□
3. Making an ethnographic record

□
2.

Interviewing an informant
Biology Teacher

□
1. Locating an informant
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